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ABSTRACT 

The Isolated Surgeon 

Matthew D. Nealeigh, DO, 2020 

 

Thesis directed by Holly S. Meyer, PhD, Assistant Professor and Associate Director of Student 

Affairs, Center for Health Professions Education, Uniformed Services University of the Health 

Sciences, Bethesda, MD; and Anthony R. Artino, Jr., PhD, Professor of Health & Human 

Function, George Washington University School of Medicine & Health Sciences. 

 

Purpose: This thesis examines the identity and practice of the isolated surgeon. Rooted in the 

Professional Social Construct theory of autonomy and self-regulation, we characterize the unique 

role of isolated surgeons. With this characterization, individual surgeons and healthcare 

organizations may focus professional development resources more efficiently, with the ultimate 

goal of improved patient care.  

 

Methods: We performed a scoping review of the isolated surgeon, reviewing 25 years of 

literature regarding U.S. civilian and military surgeons. We examined emerging themes 

regarding the definition of an isolated surgeon, the scope of surgical practice beyond current 

training norms, and training gaps identified by surgeons in an isolated role. 

 

Results: From an initial pull of 904 articles, we included 91 for final review. No prior definition 

exists for the isolated surgeon; we propose an initial definition from consistent themes in the 
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literature. Authors across myriad practice settings identified cases and training gaps in 

orthopedic, obstetric & gynecologic, urologic, and vascular surgery subspecialties. 

 

Conclusion: The scoping review in this thesis represents the largest examination of the isolated 

surgeon in the current literature. Viewed through the lens of the Professional Social Contract, 

supporting this unique group of surgeons becomes an obligation to both the surgeon and their at-

risk patients. Clarifying the identity, practice, and training gaps of the isolated surgeon represents 

the first step in formalizing support for this small but critical group of surgeons. 
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CHAPTER 1: Introduction 

BACKGROUND 

The crucible of general surgery training is among the most physically and mentally 

intense academic programs in the medical world. Programs require a minimum of five years and 

at least 850 surgeries in 10 major operative content areas, with many residents also adding years 

of research and hundreds of extra cases to these requirements1, 2. Even with this vast experience, 

general surgeons who practice in low-resource settings—civilian surgeons in underserved and 

remote hospitals or military surgeons deployed around the globe—may be called upon to treat 

rare-but-real surgical emergencies in orthopedic, urologic, gynecologic, neurosurgical, and other 

specialties until life-threatening conditions are stabilized and transport is arranged3-5. Even more 

common is the general surgeon offering elective care outside the typical training of a general 

surgeon because the patient will not, or cannot, travel to see the required specialist. Previous 

explorations of military surgery suggest this is not simply a civilian “country surgeon” 

phenomenon6. Military surgeons operate aboard ships, in host-country hospitals, and even far-

forward near the battle lines, in tents and houses. Frequently the general surgeon deploys with 

only essential support staff, which may not include peer surgeons from other specialties. The 

isolated general surgeon must handle those varied surgical cases, whatever they may be. While 

the location may differ, common surgical skill needs may exist across these various civilian and 

military settings. Thus far, the isolated surgeon’s scope of practice and practice patterns have not 

been fully elucidated. A broader evaluation of these needs is required before tailored education 

can be developed for these surgeons.  
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THEORETICAL AND CONCEPTUAL FRAMEWORKS 

This scoping review is conducted in the constructivist paradigm7. The American medical 

profession, and surgeons in particular, collectively build knowledge by collaboratively 

evaluating and establishing requirements and norms within the profession of surgery. Those 

requirements and norms serve as the self-regulation and self-governance which society expects 

from a highly technical profession like medicine. Sylvia and Richard Cruess’s discussion of a 

Professional Social Contract outlines medicine’s societal responsibility to provide expert care, 

even in high-need, low-resource areas like that of the isolated surgeon, and to self-regulate and 

determine professional development pathways8, 9. The medical Professional Social Contract is 

the underpinning tacit agreement between society and physicians that, among other tenets, the 

medical field will provide the best medical care available and society will empower medicine to 

maintain our autonomy as a group. Physician autonomy is an important component of this 

contract because of the complexity and depth of information of any medical specialty, but 

particularly surgery. The Cruess’s Professional Social Contract proposes that a technical field is 

best understood by those within the profession; and therefore, it is best regulated by those with 

that specialized knowledge. Surgery’s professional social contract with society allows the 

autonomy to shape the practice of surgeons in varied roles, and provides an obligation to 

understand what each surgeon needs to continually grow as a physician. Delineating the isolated 

surgeon’s scope of practice is the first step in the specific professional development for those 

physicians. Defining the breadth and depth of the isolated surgeon’s societal role begins to 

address the obligation these surgeons have to their constituents, for only after defining the need 

can we address how to fill that need.  
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METHODOLOGY: A SCOPING REVIEW 

We conducted a scoping review to examine the current understanding of the isolated 

surgeon’s practice paradigm and explore any training gaps that may impact the care they 

provide10, 11. Arksey and O’Malley published the seminal methodological definition of scoping 

reviews in 2005, proposing four main reasons that scoping reviews may be the knowledge 

synthesis method of choice: 

“1. To examine the extent, range and nature of research activity . . . . 

  2. To determine the value of undertaking a full systematic review . . . . 

  3. To summarise [sic] and disseminate research findings . . . . 

  4. To identify research gaps in the existing literature”12 

Generally similar to a systematic review, a scoping review examines the available 

literature on a topic of interest to synthesize current knowledge on the subject. However, there 

are important methodological differences. First, systematic reviews intend to answer specific, 

data-driven questions in fields with multiple studies providing similar types of data; these data 

are then pooled and examined for emerging trends or particular numeric differences not 

discoverable with smaller, individual data sets. When considering topics with few existing 

studies, or when available data comprise heterogeneous genres of information (e.g. qualitative 

studies (interviews), quantitative studies (surgical case volume), and mixed-methods research) 

the structure of a scoping review promotes incorporation of these differences to elicit emerging 

themes or areas for future research. This type of study proves exceptionally helpful when 

establishing a new line of research, providing “What is known about this concept?” insight for 

the researcher and/or practitioner11.  
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PURPOSE AND RESEARCH QUESTIONS 

This thesis reviews recent literature to define and examine the isolated surgeon’s breadth 

of practice, and to identify training gaps noted in the literature. This thesis provides a basis for 

future curricula to prepare surgeons for resource-limited medical care.  

While prior small studies explored the isolated surgeon’s needs, articles typically 

describe limited settings, and report using heterogeneous data3-6, 13-15. Harris, et al, published a 

quantitative analysis of rural versus metropolitan surgeon case logs in North and South Dakota. 

Drs. Amy Halverson and Ajit Sachdeva, working on behalf of the American College of 

Surgeons, conducted surveys of rural surgeons’ desired topics for professional development, 

without quantitative analysis of surgical procedures by those physicians. We have previously 

examined trends of surgeries performed aboard U.S. Navy ships, though notably using an 

incomplete, convenience sample of data, and without examining reports from ground-based 

hospitals in Iraq and Afghanistan. Each of these studies provides a sliver of insight into the 

isolated surgeon paradigm, but with marked limitations. Our research questions employ the 

multi-genre format of a scoping review to elicit common themes across varying geographic and 

practice paradigms, improving the relevance of educational efforts aimed at mitigating the 

training gaps we identified: 

1) What defines an isolated surgeon? 

 2) What cases do these surgeons perform beyond the general surgeon’s typical scope? 

 3) What training gaps have been identified in this surgeon population?  
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ABSTRACT 

Introduction: Surgeons in resource-limited environments often provide care outside the 

expected scope of current general surgery training. Geographically-isolated patients may be 

unwilling or unable to travel for subspecialty care. These same patients also present with life-

threatening emergencies beyond the typical breadth of a general surgeon’s practice, in hospitals 

with limited professional and materiel support. This review characterizes the unique role of 

isolated surgeons so individual surgeons and healthcare organizations may focus professional 

development resources more efficiently, with the ultimate goal of improved patient care.  

 

Methods: We performed a scoping review of the isolated surgeon, reviewing 25 years of 

literature regarding isolated U.S. surgeons. We examined emerging themes regarding the 

definition of an isolated surgeon, the scope of surgical practice beyond current training norms, 

and training gaps identified by surgeons in an isolated role. 

 

Results: From 904 articles identified, we included 91 for final review. No prior definition exists 

for the isolated surgeon, though multiple definitions describe rurality; we propose an initial 

definition from consistent themes in the literature. Authors across varied practice settings 

performed cases and identified training gaps in orthopedic, obstetric & gynecologic, urologic, 

and vascular surgery subspecialties. 

 

Conclusion: This represents the largest examination of the isolated surgeon in the current 

literature. Clarifying the identity, practice, and training gaps of the isolated surgeon represents 
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the first step in formalizing support for this small but critical group of surgeons and their 

patients. 
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INTRODUCTION 

General surgery residency comprises a minimum of five years of intensive training 

including many hours in the operating room, typically logging over 1,000 surgeries1, 2. Even with 

this intensive experience, surgeons in isolated locales—civilian surgeons in underserved and 

remote hospitals or military surgeons deployed around the globe—require an expanded skillset 

beyond standard training6. Whether military or civilian, the “isolated surgeon” must be prepared 

to treat rare-but-real surgical emergencies until life-threatening conditions are stabilized and 

transport is arranged4, 5, 14. With each new patient presentation, the Isolated Surgeon must 

critically evaluate the healthcare system’s capability for the care that patient requires. A key 

concept in surgical training is contingency planning; that is, answering questions such as: “How 

can this operation fail, and can I handle that complication? Will the hospital blood bank be 

overwhelmed? Does the operating room stock the required equipment or implants for this 

condition or its complications? Do I have sufficient knowledge and competence with this 

condition to care for my patient appropriately, without easy access to consultants? Conversely, 

what is the impact to the patient if I delay care by transferring to my referral center?” Dr. Moshe 

Schein’s firsthand anecdote, “The Rural Surgeon and Ivory Towers,” illustrates this train of 

decisions in gripping detail:  

I put on my scrubs and jump into the pickup. In my mind I already see the liver 

adenoma or carcinoma, bleeding into the peritoneal cavity, and I know I will have to 

operate. I find the patient pale and sweating; his abdomen is distended and tender. The 

ultrasound technician is already scanning him: “lots of free fluid”...now, after a liter of 

Ringer’s Lactate his systolic pressure is 70. I tell the nurses “Get the OR team ready; we 



 21 

will have to open and pack and then ship to the University...get the chopper standby...and 

let me talk with the surgeon on call at the University...”16 

Many isolated surgeons also offer basic non-emergent surgical care beyond typical 

general surgery procedures to improve access to care for their patients. Thus far, however, the 

isolated surgeon’s scope of practice and educational requirements have not been fully elucidated. 

A broader evaluation of these needs is required before tailored education can be developed for 

these surgeons.  

The scope of practice for U.S. surgeons is heavily influenced by residency training 

standards, governed by the Accreditation Council for Graduate Medical Education (ACGME) 

and the American Board of Surgery (ABS)1, 2.  The ACGME publishes minimum general surgery 

categorical case numbers within specific disciplines or procedures (e.g. alimentary tract or 

endocrine cases). Achieving these requirements reflect more on residency programs than the 

residents themselves, and bears no direct impact on licensing or evaluation of individual 

surgeons. The ABS, which establishes education, evaluation, and certification standards 

governing surgical practice in the United States after residency graduation, defines the scope of 

general surgeons quite broadly. Specifically-listed disease categorical examples include 

conditions of the abdomen and alimentary tract, breast and endocrine system, trauma, and others. 

General surgical subspecialties (e.g. vascular or transplant surgery) are also included, as is a 

provision for care of conditions in obstetrics and gynecology, urology, and other non-general 

surgery specialties under “unusual circumstances.” The ABS requires a minimum of 850 cases 

throughout a 5-year residency but does not stipulate minimum case numbers in any specific 

disease category, only “experience” in ten major operative content areas. Several leading surgical 

organizations, including the ABS and ACGME, formed a national consortium, the Surgical 
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Council on Resident Education (SCORE), “to improve the education of trainees in general 

surgery and related specialties through the development of a national curriculum.” SCORE 

publishes a booklet detailing “core” disease processes and procedures expected of graduating 

residents; however, this list is only a suggested curriculum and does not explicitly establish a 

standard scope of practice17.  

In rural or “isolated” settings, surgical scope of practice—including cases not required by 

the ACGME/ABS—is often dictated by need rather than surgeon preference. “Unusual 

circumstances,” that is, the needs of local patients combined with lack of access to other surgical 

specialties, may require that surgeons exercise their full scope of practice, even with minimal 

formal training in non-general surgery procedures. Exploring one regional example, Harris, et al, 

noted that in one year alone, rural surgeons in the Dakotas performed more than 5,500 

procedures; more than one-third of these included orthopedic or obstetric/gynecologic cases not 

emphasized by the ACGME general surgery requirement or through the ABS4.  

The small-town surgeon in a rural area represents just one aspect of isolated surgery. Our 

country’s military has long demanded flexibility and resourcefulness of surgeons when isolated 

by deployment. A recent review noted requirements for expanded surgical proficiency when 

operating on a ship in the middle of the ocean. Navy surgeons operating afloat consistently 

treated urologic, orthopedic, or gynecologic conditions without the aid of an in-person specialty 

consultant6. The need for surgeons in isolated settings continues, both in uniformed and civilian 

settings, as does the need to train these surgeons for the conditions and procedures their patients 

require. 

As isolated patients continue to require treatment both stateside and abroad, the isolated 

surgeon’s scope of practice requires examination so they are prepared when the need arises. 
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Small, survey-driven studies examined practice patterns to delineate the isolated surgeon’s scope 

of practice3, 4, 13, 15. These studies, however, were limited by small sample size and possible 

regional differences. As such, the lack of broad, evidence-based insights into the isolated 

surgeon’s training and practice requirements is a critical gap in the surgical literature. Bridging 

this gap will inform future decisions in surgical education, career progression, and organizational 

leadership across numerous civilian and military settings. 

This scoping review examines the available literature germane to isolated U.S. civilian 

and military surgeons, with the goal of defining the Isolated Surgeon, and qualifying the practice 

gap--and associated training gap--between standard surgical training and the isolated surgeon’s 

practical requirements.  

 

METHODS 

 We performed a scoping review to answer the broad question, “What is known about 

Isolated Surgeons?” by integrating multiple literature genres and data types. We posed three 

primary questions to guide our review:  

 1) What defines an isolated surgeon? 

 2) What cases do these surgeons perform beyond the general surgeon’s typical scope? 

 3) What training gaps have been identified in this surgeon population?  

This scoping review follows the reporting guidelines as set forth in the Preferred Reporting Items 

for Systematic Reviews and Meta-analysis Extension for Scoping Reviews11.  

Inclusion Criteria 

 Our review comprised articles reporting on “isolated surgeons,” which we categorized as 

those in rural, critical-access, or underserved practices; deployed military settings; or similar 
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situations.  We used inclusion/exclusion criteria based on timeframe, geography, and context. 

We included articles from 1994-2019, as the widespread integration of minimally invasive 

surgery (laparoscopy, robotics, etc.) into surgical residency during the mid-1990s represents the 

last major shift in training content over the past 25 years. Literature representing practicing 

surgeons in this timeframe should describe surgeons with grossly homogeneous training, and 

gaps identified in this group should be generalizable to most currently practicing surgeons.  

We focused on surgeons operating in the United States or in deployed settings with the 

U.S. military to increase the relevance of findings for our population of interest. Surgeons 

operating in U.S. healthcare systems, including the military, all fall under the same educational 

program accreditation standards and thus may be assumed to have taken part in similar training, 

and are practicing within healthcare systems subject to a unified set of regulations.  

Lastly, we excluded reports on civilian and some military medical missions that we 

considered task-organized groups, which recruit and transport specific capabilities into 

underserved areas. (e.g. Doctors Without Borders, military humanitarian missions, military 

hospital ships). While these groups may provide care in austere environments, the resourcing and 

in-country support, to include the broadly-staffed hospital ships themselves, often comprise an 

intrinsically different environment than the resource-limited “country surgeon” we aimed to 

examine. 

 A research librarian assisted in drafting search strategies for the MEDLINE database 

from 1994-2019 (Appendix 1). After eliminating duplicate entries, we exported results to a 

spreadsheet for evaluation. Relevant bibliographies were examined for germane articles not 

revealed in prior searches. Two authors separately reviewed each article and abstract for 

inclusion/exclusion criteria prior to full-text review. For data extraction and charting, a de novo 
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tool was tested on 10 targeted articles, then reviewed and revised by the author team. The articles 

selected for full-text review underwent data extraction in duplicate using the revised extraction 

tool. 

We examined articles for common and applicable definitions of an “isolated 

surgeon.”  Gaps in applicability of current definitions were noted. When analyzing cases 

reported in our search results, we placed particular emphasis on the practice setting and surgeries 

performed outside of “core” general surgery. We defined “core general surgery procedures” as 

those listed in both the ACGME categorical requirements AND listed as “core” in the SCORE 

curriculum bulletin for 2020-20211, 17. This intersection of procedures was deemed realistic 

considering both the educational intent of the requirements and the real-world practice of 

attending general surgeons (Appendix 2). We extracted training gaps reported by individual 

authors, which we then collated into themes. 

 

RESULTS 

 Initial test searches completed in March 2019 iteratively informed the final literature 

selection, which yielded 904 articles for possible inclusion. Title and abstract review identified 

133 articles for full-text review. Following full-text review, we  eliminated 42 additional articles 

for either failure to meet inclusion criteria or absence of the a priori data fields germane to 

isolated surgeon definitions, non-core cases, and training gaps, leaving 91 articles for data 

extraction (Figure 1). 

DEFINITIONS 

 Eighty-one articles reported some type of rural or isolated definition, and some used 

multiple designations (Table 1). Definitions overwhelmingly relied on population or hospital 
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characteristics (e.g., number of beds, Critical Access Hospital designation,) to define rurality. 

The most common designations labeled rural areas by population size (e.g. <10,000 population,) 

or employed the U.S. Department of Agriculture's Rural-Urban Commuting Area (RUCA) or 

Rural-Urban Continuum codes, which categorize the degree of urbanization in a county or 

region18. A single civilian article used Health Service Areas, a purely geographical definition19. 

All military articles with definitions (19 articles) codified their settings according to defined 

doctrinal roles (e.g. Combat Support Hospital or NATO Roles)20. This focus reflects intrinsic 

unit capabilities such as staffing and equipment, instead of location, as these organizations 

typically deploy in a mobile capacity. 

 

CASES 

 Forty-three articles reported non-general surgery cases by the subject surgeons (Table 2). 

The most commonly-reported specialties were orthopedics (24 articles, 56%), OB/GYN (22, 

51%), urology (21, 49%), and vascular (20, 47%); authors frequently reported multiple 

specialties. Only 17 papers (7 civilian, 16%; 10 military, 23%) listed surgical caseload in 

sufficient granularity to analyze the volume of non-general surgery procedures in the surgeon’s 

practice, overall accounting for an average of 21% of the Isolated Surgeon’s practice (Table 

3).  Here again, orthopedic (10.4% of reported cases), OB/GYN (7.8%), vascular (5.0%), and 

urologic (4.6%) cases predominated. The non-general surgery proportion of a surgeon’s overall 

practice was similar between civilian and military reports (20.7% and 21.6%, respectively), 

though the individual specialty composition differed slightly. Notably, and perhaps expectedly, 

military surgeons reported more orthopedic procedures, while rural civilian general surgeons 

noted a higher proportion of OB/GYN cases. Categorically, orthopedics cases frequently 
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comprised permanent or temporary fixation of long-bone fractures, or hand/finger trauma 

procedures. Authors reporting OB/GYN cases--chiefly cesarean section--noted this as a 

significant portion of their caseload, over >25% of annual cases in two civilian articles21, 22. 

Vascular procedures varied widely, from elective carotid endarterectomy to emergency cases, 

including aneurysm repair. Military articles reported high volumes of vascular trauma, 

commonly vessel ligation, shunts, and vessel anastomosis or repair. Of note, emergency 

craniotomy comprised almost all reported neurosurgical cases, and was reported by authors in 

both military and civilian settings. 

 

TRAINING GAPS 

 Thirty articles reported perceived training gaps between general surgery training and the 

makeup of the surgeon’s current practice (Table 4). The most frequently-reported gaps included 

orthopedics (external fixator placement, hand trauma), urology (nephrectomy/renal hilum, 

circumcision--both primary and revision), and OB/GYN (cesarean section, uterine hemorrhage, 

hysterectomy, ovarian pathology). Ten civilian authors expressed interest in more 

otolaryngology (ENT) training. Other requested topics included: ultrasound skills, burn care, and 

emergency surgical care of military working dogs.  

 

DISCUSSION 

This scoping review represents the largest examination of the important role isolated 

surgeons play in the American healthcare system. To date, most discussions of rural or isolated 

surgery have been limited to region-specific case reviews or military deployment reports, small 

survey-based needs assessments, or “my perspective”-style editorials. The 91 articles examined 
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in this study demonstrated the impressive breadth of care provided by isolated surgeons. They 

are, at times, urologist, neurosurgeon, intensivist, and primary care physician, among many other 

roles. The many ways authors categorize their isolation makes it obvious that no clear definition 

yet exists to identify who is an “isolated surgeon.” However, we found consistent trends across 

25 years of literature and varied practice settings that show general surgeons must be ready to 

operate well beyond the bounds of their initial surgical training. With these surgeons and their 

surgical roles clarified, educational planning can now focus on the specific needs of the isolated 

surgeon. 

We reviewed 82 articles which defined a rural surgeon; none used the term “isolated” in a 

definition. Civilian articles heavily relied on population-based definitions, while military 

authors--reflecting the mobile nature of deployed medicine--based definitions on doctrinal unit 

staffing and echelons of care. The multiple definitions reflect the imperfect nature of 

characterizing surgeons in diverse geographic and professional settings.  

Population-derived categorizations hint at a surgeon’s isolation on the premise that small 

towns typically have fewer services available. Drs. D. C. Lynge and Charles Rinker, writing in 

2003 for the newly-created American College of Surgeons’ Rural Subcommittee of the Advisory 

Council for General Surgery, proposed a population classification of Urban (>50,000), Large 

Rural (10,000-50,000) and Small Rural (<10,000) to describe rural surgeons’ locations23. This 

quickly became popular in rural surgery literature, both for its simplicity and its increasing 

citation list. The Lynge-Rinker classification, however, like the RUCA system, represents only a 

moderately-successful proxy when describing the isolated surgeon by simply counting the 

number of people nearby. When using population or geography as the defining characteristic, no 

consideration is given for the type or quality of support infrastructure available.  
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Partially bridging that population-capability definition gap, 15 authors used Critical 

Access Hospital labeling as their definition of rural. The U.S. Congress created the Critical 

Access Hospital (CAH) designation in the Balanced Budget Act of 1997 after noting the frequent 

closure of small, rural hospitals that were frequently the only source of emergency care to 

geographically isolated, low-density populations24. CAHs must be located more than 35 miles 

from a tertiary referral center (15 miles in rugged terrain) and maintain 24-hour emergency care--

including surgery--among numerous other requirements. Designation as a Critical Access 

Hospital primarily affects the Medicare and Medicaid reimbursement for the hospital itself, 

rather than individual physicians. Using CAH labels to define rurality goes further than pure 

population stratification in illustrating the isolation of that hospital’s surgeon, but still omits 

consideration of the individual surgeon’s practice. Vail, Colorado, provides an anecdotal 

example: the registered population of this world-renowned ski resort town is just over 5,000 

people--small rural by the above definition. Denver, the nearest metropolitan center, is nearly 

100 miles away through mountain roads. However, the local Vail hospital provides remarkably 

more subspecialty services than towns several times its size, largely owing to the enormous 

tourist throughput of the area. 

While no article explicitly designated “isolated surgeons,” two articles focused more 

directly on the surgeon’s professional isolation rather than the setting of population or hospital 

bed size. Traverso, et al., and Broughan, et al., noted the Rural-Urban Commuting Area 

designation, but also incorporated the Society of American Gastrointestinal and Endoscopic 

Surgeons (SAGES) Rural Surgery Task Force definition--surgeons operating >20mi from the 

nearest gastroenterology consultant and >50miles from a tertiary care referral center, among 

other factors25, 26. This definition accentuates the close relationship between consultants  
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and surgeons, reinforces the security of surgical partner availability, and acknowledges the 

decision-making impact of referral center accessibility on surgical care. Including geographical, 

hospital, and professional or “capability gap” components in the definition truly illustrates the 

unique role of the isolated surgeon, as surgeons must rely on the support system around them in 

addition to their own technical expertise. Defining which surgeons are isolated allows doctors, 

hospitals, and organizations to identify individuals who should expect to operate in a breadth 

beyond the current ACGME/ABS training paradigm.  

 

SCOPE OF SURGICAL PRACTICE 

Establishing that breadth, our review compiles 43 articles, reporting more than 40,000 

cases across the country, plus the categorical reports of individuals self-identifying as rural 

surgeons. Numerous previous articles demonstrated regional characteristics for surgeons’ 

caseloads, such as small hospitals in Wisconsin or in the Dakotas, or deployments of military 

units27-30. Our review reinforces these authors’ experiences, suggesting a commonality to most 

isolated surgical practices across the country. The civilian rural surgeons frequently reported 

both elective and emergency OB/GYN cases as standard in their practice. Cesarean section was 

frequently reported, but ovarian pathology, benign and malignant uterine conditions, and 

gynecologic minor procedures also fell within their scope. The OB/GYN proportion was much 

lower in military reports, as might be expected. Obstetric or gynecologic cases do arise for 

military surgeons, however, whether that be in humanitarian outreach for a local population or 

treating deployed personnel.  

When viewing the results, we propose that volume not be the sole determinant for 

continued education topics. The “rare-but-real,” life-saving cases found here, i.e. craniotomy, 
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permeate both the military and civilian literature for surgeons in multiple low-resource 

environments. If, as Pasteur said, “Chance favors the prepared mind,” identifying isolated 

surgeons, who then prepare for their true scope of practice, prepares their mind to potentially 

save another life. 

 

A NEW DEFINITION 

 Moving forward, we propose formally defining the Isolated Surgeon, not simply the rural 

surgeon, rural hospital, or deployed surgeon. More than semantics, this reflects the professional 

and clinical implications of the care setting through the lens of the individual surgeon. Our 

review demonstrates the multiple factors to be considered in this definition. First, at its core, the 

isolated surgeon label should reflect the geographic isolation of both patient and physician, 

yielding a preference--and indeed sometimes a requirement--for care in the current location. 

Next, the host hospital’s capabilities should be considered, notably the imaging, intensive care 

unit (ICU), and blood bank capacities. Also, as a critical consideration, professional isolation is 

reflected through the integral role of specialist consultants and surgical partners. Lack of 

immediate patient and surgeon access to orthopedic, gynecologic, urologic, vascular, and 

neurosurgical subspecialists reflects a surgical island where the general surgeon must truly be 

versatile.  

Based on emerging themes in our review, and recognizing that not every criterium will 

apply to every surgeon or location, we propose the presence of five or more of the following 

criteria as a starting point to define the isolated surgeon: 

1. local metropolitan population of <10,000 

2. nearest tertiary referral center >100 miles or 2-hour commute 
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3. local hospital <50 acute care beds, or <5 ICU beds without intensivist coverage 

4. lack of 24-hour on-site radiologist coverage 

5. blood bank inability to support a massive transfusion protocol (i.e. >10 units 

packed red blood cells and accompanying component therapy) 

6. sole-surgeon private practice, or <3 partners in group practice 

7. lack of 24-hour on-call coverage by >1 of these common surgical subspecialties: 

1. orthopedics 

2. obstetrics & gynecology 

3. urology 

4. vascular surgery 

8. commute >25 miles to >1 of these common medical subspecialties, including: 

      1.  cardiology 

2. gastroenterology 

3. nephrology 

Specific components formally defining the isolated surgeon should reflect consensus among an 

appropriately-composed committee from relevant stakeholders nationally. This should include 

representatives from government, surgical associations, hospital leadership, and patient 

advocacy. 

Recognizing settings of isolation identifies to both surgeon and hospital that patients will 

require care outside the surgeon's usual training. The articles reviewed here present a cogent call 

for educational support across several well-delineated training gaps. Individual surgeons 

approaching these roles should actively seek professional development for orthopedic, OB/GYN, 

and other specialties with commonly-encountered conditions. Military surgeons would markedly 



 33 

benefit from programmed training in orthopedic emergencies, in particular, as almost one in six 

cases reviewed here involved some sort of orthopedic intervention. Similarly, familiarity with 

“rare-but-real” lifesaving procedures such as craniotomy--as well as established relationships 

with relevant subspecialty consultants in these critical cases--should be routine in isolated 

settings.  

Isolated surgeons face multiple barriers to continuing education or skills maintenance, 

including difficulty finding call coverage and financial barriers to the significant travel often 

involved3.  Small rural hospitals see significant financial benefit from access to surgical services, 

and therefore bear some responsibility for supporting the surgeon in facilitating adequate 

flexibility for training, as well as equipping the OR suite appropriately31. National surgical 

societies are well-positioned to provide their constituents with modular, on-demand training. 

Collaboration with close-to-home academic centers would ease the burden of call coverage and 

travel to national conferences, which sometimes host skills fairs or professional development 

sessions.  

In one example of a collaboration filling the need, the American College of Surgeons 

partnered with the U.S. military’s Uniformed Services University of the Health Sciences to 

produce “ASSET+”, an expansion of the popular Advanced Surgical Skills for Exposure in 

Trauma (ASSET) course, after a NATO working group outlined multiple non-general surgery 

skills required by military surgeons32, 33. The expanded form of this course includes a half-day of 

experience in external fixator placement, craniotomy, emergency cesarean section and uterine 

hemorrhage management, and other life-saving skills outside the general surgeon’s typical scope. 

Opportunities like ASSET+ should be funded and expanded, targeted at isolated surgeons in the 

military and civilian settings alike. 
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LIMITATIONS 

 Limitations of this study lie within the nature of reviews; namely that relevant 

information may exist that our search terms and limits did not identify. We limited articles to 

those discussing U.S. surgeons, to improve relevance for this group of physicians. Canada, 

Australia, and multiple other developed countries have similar geographic variety, though their 

healthcare systems are structured differently. We found significant heterogeneity of data, as 

expected as a strength of a scoping review to examine the breadth of information available. 

However, this heterogeneity does make detailed analysis difficult, particularly when attempting 

to draw conclusions regarding case proportions within rural surgeons’ practices. Frequently, 

cases were listed only categorically (e.g. “orthopedic”) without procedure-level detail, possibly 

resulting in incorrect inclusion or exclusion relative to our case list. When similar data reporting 

among articles was noted, the low volumes found could not be presumed to be representative, 

nor was this study structured to make specific volumetric conclusions. 

 

CONCLUSIONS 

 When the convenience of a consultant is not an option, the isolated surgeon must become 

the comprehensive surgeon, facile in procedures reaching well beyond the general surgeon’s 

current training paradigm. All stakeholders, including hospitals, surgical societies, and 

particularly the surgeons themselves, should proactively identify the Isolated Surgeons among 

us. This group should expect elective and emergency cases in disciplines not emphasized during 

training, and actively prepare for such, so that the patient, who bears the burden of risk, may rest 

at ease in the hands of their Isolated Surgeon.  
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TABLE 1. DEFINITIONS USED FOR ISOLATED SURGEONS 

Definition 

Used 

No. of Military 

Articles 

No. of Civilian 

Articles 

Total 

No. of 

Articles 

RUCC or 

RUCA Code 0 1225, 30, 31, 34-42 12 

Population 0 233, 22, 26, 28, 43-58 23 

Lynge-

Rinker 0 621, 23, 59-62 6 

CAH 0 1541, 63-76 15 

Hospital Size 477-80 922, 40, 43, 56, 61, 80-83 13 

NATO 

Echelon 1514, 27, 29, 78, 84-94 0 16 

U.S. Military 

Unit 56, 77-80 0 4 

Other 0 219, 95 2 

(RUCC—Rural-Urban Continuum Code; RUCA—Rural-Urban Commuting Area Code; CAH—

Critical-Access Hospital; NATO—North Atlantic Treaty Organization) 
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TABLE 2. NON-CORE GENERAL SURGERY CASE CATEGORIES REPORTED 

Case Category 

No. of Military 

Articles No. of Civilian Articles 

Total 

No. of 

Articles 

OB/GYN 36, 78, 87 1921, 22, 30, 34, 37, 46, 50, 57-59, 64, 69, 73, 83, 96-100 22 

Neurosurgery 527, 84, 90, 91, 94 530, 34, 69, 81, 95 10 

Vascular 627, 80, 85, 86, 90, 91 1422, 30, 34, 35, 47, 57-59, 69, 73, 82, 83, 97, 98 20 

Urology 66, 29, 78, 79, 87, 91 1530, 34, 46, 50, 58, 59, 64, 69, 83, 96-101 21 

Orthopedics 86, 27, 29, 86, 90, 91, 94, 102 1621, 22, 30, 34, 50, 57-59, 69, 82, 83, 95-99 24 

Gastroenterology 0 296, 103 2 

Plastics 191 557, 59, 96, 97, 99 6 

Thoracic 290, 91 830, 34, 57, 59, 69, 97, 98, 100 10 

Otolaryngology 314, 29, 90 1122, 30, 34, 50, 57, 59, 69, 83, 96, 97, 99 14 

Pediatric  0 161 1 

Advanced General 

Surgery (Bariatrics, 

Oncology, etc.) 0 197 1 

Ophthalmology 290, 91 330, 34, 69 5 

Other 188 0 1 

(OB/GYN, Obstetrics & Gynecology) 
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TABLE 3. NON-CORE CASE VOLUME (% OF TOTAL REPORTED CASES) 

 

Case Specialty 

Civilian 

Reports21, 

22, 30, 34, 64, 

83, 99 

Military 

Reports6, 

14, 27, 29, 69, 

85-87, 90, 91 Overall 

OB/GYN 10.6% 1.2% 7.8% 

Neurosurgery 0.5% 2.3% 1.7% 

Vascular 3.2% 5.8% 5.0% 

Urology 3.2% 5.6% 4.6% 

Orthopedics 5.7% 14.5% 10.4% 

Plastics NR 3.4% 3.4% 

Thoracic 1.4% 2% 1.7% 

Otolaryngology 1.7% 1.7% 1.7% 

Ophthalmology 0.1% 1.2% 0.7% 

Other 0 0.6% 0 

Total 20.7% 21.6% 21.3% 

Non-core general surgery cases, presented as percentage of overall cases reported. (OB/GYN, 

Obstetrics & Gynecology; NR, none reported) 
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TABLE 4. TRAINING GAPS REPORTED FOR ISOLATED SURGEONS 

Training Gap 

No. of Military 

Articles No. of Civilian Articles 

Total 

Articles 

OB/GYN 16 153, 13, 21, 22, 30, 34, 40, 55, 58, 59, 83, 96, 104-106 16 

Neurosurgery 214, 91 281, 95 4 

Vascular 314, 85, 89 430, 40, 58, 82 7 

Urology 46, 14, 79, 87 1413, 21, 30, 34, 40, 55, 58, 59, 83, 96, 101, 104-106 18 

Orthopedics 56, 14, 89, 91, 102 153, 13, 22, 30, 34, 55, 58, 59, 82, 83, 95, 96, 104-106 20 

Gastroenterology 0 33, 13, 96 3 

Plastics 0 513, 59, 96, 104, 106 5 

Thoracic 189 159 2 

Otolaryngology 0 1021, 30, 34, 55, 58, 83, 96, 104-106 10 

Pediatric  191 0 1 

Advanced General 

Surgery 114 0 1 

Other 388, 89, 91 4 7 

(OB/GYN, Obstetrics & Gynecology) 
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APPENDIX 1. SEARCH TERMS 

((isolated or isolation or remote or rural or deployed or non-metropolitan or underserved 

community) adj3 (surgeon$)).mp.  OR  ((rural or deployed or underserved community) adj3 

(surgical OR surgery)).mp. 
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APPENDIX 2. CORE GENERAL SURGERY PROCEDURES 

Abdominal Exploration    

Peritoneal Dialysis Catheter Insertion    

Diaphragmatic Hernia – Repair    

Inguinal and Femoral Hernia – Repair    

Miscellaneous Hernias – Repair    

Ventral Hernia – Repair    

Cholecystectomy with or without Cholangiography    

Cholecystostomy    

Choledochoenteric Anastomosis    

Common Bile Duct Exploration and Choledochoscopy    

Hepatic Abscess – Drainage    

Hepatic Biopsy    

Pancreatectomy – Distal    

Pancreatic Debridement    

Pancreatic Pseudocyst – Drainage    

Splenectomy    

Antireflux Procedures    

Gastrectomy – Partial/Total    

Gastroduodenal Perforation – Repair    

Gastrostomy Vagotomy and Drainage    

Adhesiolysis    

Crohn Disease – Surgical Management    

Ileostomy and Ileostomy Closure    

Small Intestinal Resection    

Appendectomy    

Colectomy – Partial    

Colectomy – Total and Subtotal    

Colostomy and Colostomy Closure    
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Ulcerative Colitis – Surgical Management    

Anal Sphincterotomy    

Anorectal Abscess – Drainage    

Anorectal Fistula – Repair    

Hemorrhoids – Management    

Perianal Condylomas – Excision    

Bronchoalveolar Lavage and Bronchoscopy    

Esophagogastroduodenoscopy    

Lower GI Endoscopy    

Axillary Sentinel Lymph Node Biopsy and Lymphadenectomy    

Duct Excision    

Excisional Breast Biopsy and Partial Mastectomy    

Mastectomy – Simple, Modified Radical, and Radical    

Percutaneous Breast Biopsy and Cyst Aspiration    

Parathyroidectomy    

Thyroidectomy – Partial or Total    

Skin/Soft Tissue Lesions – Excisional and Incisional Biopsy    

Soft Tissue Infections – Incision, Drainage, Debridement    

Intubation and Difficult Airway    

Nutritional Support    

Ultrasound Use for Intravascular Access    

Vascular Access    

Abdominal Exploration for Trauma    

Cardiac Injury – Repair    

Duodenal and Pancreatic Injury – Operations    

Esophageal Injury – Repair    

Fasciotomy    

Focused Assessment with Sonography for Trauma (FAST)    

Gastrointestinal Tract Injury – Repair    

Hepatic Injury – Packing and Repair/Resection    
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Neck Injuries – Management    

Splenectomy/Splenorrhaphy    

Urinary Tract Injuries – Operations    

Vascular Injuries – Operations    

Wounds, Major – Debride/Suture    

Amputations – Lower Extremity    

Embolectomy/Thrombectomy – Arterial    

Venous Insufficiency/Varicose Veins – Operation    

Arteriovenous Graft/Fistula    

Vascular Exposure – Principles    

Venous Access Devices – Insertion    

Exploratory Thoracotomy – Open and Thoracoscopic    

Partial Pulmonary Resections – Open and Thoracoscopic    

Tube Thoracostomy and Thoracentesis    

Pediatric Inguinal Hernia – Repair    

Pediatric Intussusception – Operation    

Pediatric Malrotation – Operation    

Pediatric Meckel Diverticulum – Excision    

Pediatric Pyloromyotomy    

Pediatric Umbilical Hernia – Repair    

Complex Wound Closure    

Skin Grafting    

Nephrectomy    

Lymph Node Biopsy 

    

Tracheostomy  
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CHAPTER 3: Discussion 

General surgeons fill a critical role in the care of rural or isolated patients, who make up 

nearly 20% of the U.S. population3. However, with only 10% of general surgeons practicing in 

these areas, and U.S. military surgeons often working in austere environments, many surgeons 

incorporate procedures into their practice which are not emphasized by the American Board of 

Surgery residency training requirements2. Several works examined here, across the 25-year 

timeframe of our review, note further training requests for rural surgeons, though many of these 

represent single-surgeon pleas rather than national-level analysis104-106. Through a constructivist 

lens, we worked to identify consistent themes for surgical educational needs which transcend 

local traditions or individual surgeon practice choices. Framed by the Cruess’s theory of the 

Professional Social Contract, the isolated surgeon discussion represents not just an opportunity 

but truly a responsibility for surgical support and physician development. Professional 

development by these isolated surgeons is difficult, as cost and practice coverage represent 

significant barriers to training13.  

Proposing a standard definition for isolated surgeons enables hospitals and surgeons 

alike to identify those who need further training. Interestingly, most definitions we encountered 

in the civilian literature focused on population. As this impacted hospital reimbursement more 

than surgeon development, this focus is understandable, though unfortunate. Our proposal that 

any definition include components of geography or population, hospital capabilities, and 

professional isolation, focuses the discussion on the ability of the surgeon to provide care, rather 

than purely a location.  

 After defining the isolated surgeon, we elicited which non-core procedures and published 

training gaps these surgeons reported. Cases in orthopedics, obstetrics & gynecology, urology, 
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and vascular surgery consistently appeared throughout our review, regardless of geographic or 

resource setting. These most-common areas, plus a handful of “rare-but-real” life-saving 

emergency procedures, represent professional development demand areas for a critical surgical 

population. Our review makes a first step in curriculum development for accessible and 

pragmatic training to address an access-to-care gap for isolated surgeons and their patients. 

 

MILITARY RELEVANCE 

Expeditionary medicine in general, and the battlefield surgeon in particular, epitomize 

the paradigm of the isolated surgeon. Using almost any proposed definition, deployed military 

surgeons qualify as isolated. The requirement to diagnose and treat casualties and elective cases 

alike, without easy access to advanced imaging or robust support systems, means these surgeons 

require skills beyond the norm. Training for these situations during residency is not practical. 

However, en route pre-deployment training or gated professional development training, 

particularly in the junior surgeon ranks, would broaden the skill set of multiple surgical 

specialties, thereby increasing interoperability and improving mission capability. By rigorously 

reviewing 25 years of literature, we identified existing training gaps for the isolated surgeon, 

and particularly the isolated military surgeon. This review examines several thousand 

expeditionary surgical cases, supporting findings from earlier works which underline the 

daunting surgical breadth encountered while deployed6, 29, 90, 107. While further case-specific 

volume analysis will specifically mold any training plans, the qualitative and quantitative 

training gaps found here--particularly in orthopedics, gynecology, vascular surgery, and 

urology--call for a focused needs assessment towards improving deployed surgical capabilities.  
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LIMITATIONS 

 This project’s limitations lie mainly in the nature of literature reviews. We intentionally 

limited our review to U.S. subjects in an effort to increase the relevance to our target audience, 

U.S. surgeons. For example, we did not include Canadian or Australian literature, even though 

the “bush surgeon” and similar roles are well-described. While their healthcare training and 

standards nearly mirror those of the U.S., their medical systems function fundamentally 

differently, so the isolated surgeon paradigm may not translate to U.S. healthcare. As in any 

review, literature germane to our review certainly may not be included in our search results 

because our search terms did not match article keywords. Finally, formal stakeholder 

engagement as suggested by Tricco, et al, was not included in this exploratory review11. As we 

note below, key representation by numerous stakeholders in this process, will be critical to the 

success of any effort to support the isolated surgeon. 

 

FUTURE RESEARCH AND PRACTICE IMPLICATIONS 

 Formalizing our proposed isolated surgeon definition by consensus among stakeholders 

(i.e. patients, surgeons, surgical societies, hospitals, government (both civilian and military)), 

will strengthen support for training gap mitigation and will clarify further any immediate- and 

long-term educational goals. The next step in this longitudinal effort will use this review’s 

information as a foundation for a formal needs assessment to build an isolated surgeon 

curriculum108. Stakeholder involvement is again key in this step for both support and content 

refinement. We previously discussed possible avenues for this curriculum delivery, primarily 

surgical simulation6. Numerous pragmatic hurdles exist to course delivery, so an emphasis on 

modular, simulation-based content will improve usability for the surgeon consumer3. 
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CONCLUSIONS 

 Our review represents the largest examination of the isolated surgeon’s unique and 

critical role in American military and civilian healthcare. These surgeons perform an 

impressive, expanded range of surgical procedures in resource-limited settings, with associated 

professional development needs outside the current surgical training paradigm. By identifying 

broad-based training gaps, we as a surgical profession can now target support for this small but 

critical group of isolated surgeons. 

  



 48 

REFERENCES 

 

1. Education ACoGM. ACGME Program Requirements for Graduate Medical Education in 

General Surgery. Vol 2017. Chicago, IL, USA2017. 

2. Surgery ABo. The American Board of Surgery Booklet of Information Surgery. Vol 

2017. Philadelphia, PA, USA: American Board of Surgery; 2017. 

3. Halverson AL, Hughes TG, Borgstrom DC, Sachdeva AK, DaRosa DA, Hoyt DB. What 

surgical skills rural surgeons need to master. J Am Coll Surg. 2013;217:919-923. 

4. Harris JD, Hosford CC, Sticca RP. A comprehensive analysis of surgical procedures in 

rural surgery practices. Am J Surg. 2010;200:820-825; discussion 825-826. 

5. Lin H, Ancheta A, Uzcategui L, Plurad D. Surgery in expeditionary strike group. Mil 

Med. 2009;174:241-244. 

6. Nealeigh MD, Kucera WB, Bradley MJ, et al. Surgery at Sea: Exploring the Training 

Gap for Isolated Military Surgeons. J Surg Educ. 2019;76:1139-1145. 

7. Mertens DM. Research and evaluation in education and psychology : integrating 

diversity with quantitative, qualitative, and mixed methods. Fourth edition. ed. Thousand 

Oaks, CA: SAGE Publications, Inc.; 2015. 

8. Cruess SR, Cruess RL. Professionalism and Medicine's Social Contract with Society. 

Virtual Mentor. 2004;6. 

9. Cruess SR, Johnston S, Cruess RL. "Profession": a working definition for medical 

educators. Teach Learn Med. 2004;16:74-76. 

10. Thomas A, Lubarsky S, Durning SJ, Young ME. Knowledge Syntheses in Medical 

Education: Demystifying Scoping Reviews. Acad Med. 2017;92:161-166. 

11. Tricco AC, Lillie E, Zarin W, et al. PRISMA Extension for Scoping Reviews (PRISMA-

ScR): Checklist and Explanation. Ann Intern Med. 2018;169:467-473. 

12. Arksey H, O'Malley L. Scoping studies: towards a methodological framework. 

International journal of social research methodology. 2005;8:19-32. 

13. Halverson AL, DaRosa DA, Borgstrom DC, et al. Evaluation of a blended learning 

surgical skills course for rural surgeons. Am J Surg. 2014;208:136-142. 

14. Tyler JA, Clive KS, White CE, Beekley AC, Blackbourne LH. Current US military 

operations and implications for military surgical training. J Am Coll Surg. 2010;211:658-

662. 

15. Fontana M, Lucha P, Snyder M, Liston W. Surgery aboard ship: is it safe? Mil Med. 

1999;164:613-615. 

16. Schein M. The rural surgeon and ivory towers. World J Surg. 2006;30:1620-1621; 

discussion 1622-1623. 

17. Education SCoR. The Surgical Council on Resident Education. Vol 20202020. 

18. Agriculture USDo. Rural-Urban Commuting Area Codes2020. 

19. Baldwin LM, Rosenblatt RA, Schneeweiss R, Lishner DM, Hart LG. Rural and urban 

physicians: does the content of their Medicare practices differ? J Rural Health. 

1999;15:240-251. 

20. Organization NAT. Medical Support. Brussels, Belgium1997. 

21. Cogbill TH. Training surgeons for rural America. [Review] [12 refs]. 

22. Landercasper J, Bintz M, Cogbill TH, et al. Spectrum of general surgery in rural 

America. Arch Surg. 1997;132:494-496; discussion 496-498. 



 49 

23. Rinker CF, 2nd. Meeting the needs of rural general surgeons: the ACS Subcommittee on 

Rural Surgery. Bull Am Coll Surg. 2005;90:13-18. 

24. Services CfMaM. Critical Access Hospital: U.S. Department of Health and Human 

Services; 2019. 

25. Broughan TA. SAGES 2007 rural surgery panel. Surg Endosc. 2008;22:1579-1581. 

26. Traverso LW. Profile of the rural surgeon. Surg Endosc. 2008;22:1586-1588. 

27. Acosta JA, Hatzigeorgiou C, Smith LS. Developing a trauma registry in a forward 

deployed military hospital: Preliminary report. J Trauma. 2006;61:256-260. 

28. Cogbill TH, Jarman BT. Rural general surgery training: the Gundersen Lutheran 

approach. Surg Clin North Am. 2009;89:1309-1312, viii. 

29. Shen-Gunther J, Ellison R, Kuhens C, Roach CJ, Jarrard S. Operation Enduring Freedom: 

trends in combat casualty care by forward surgical teams deployed to Afghanistan. Mil 

Med. 2011;176:67-78. 

30. Sticca RP, Mullin BC, Harris JD, Hosford CC. Surgical specialty procedures in rural 

surgery practices: implications for rural surgery training. Am J Surg. 2012;204:1007-

1012; discussion 1012-1003. 

31. Cofer JB, Petros TJ, Burkholder HC, Clarke PC. General surgery at rural Tennessee 

hospitals: a survey of rural Tennessee hospital administrators. 

32. Bowyer M. Personal Communication. 

33. Kuhls DA, Risucci DA, Bowyer MW, Luchette FA. Advanced surgical skills for 

exposure in trauma: a new surgical skills cadaver course for surgery residents and 

fellows. J Trauma Acute Care Surg. 2013;74:664-670. 

34. Sticca RP, Aaland MO. The North Dakota RUral Surgery Support Program: Providing 

surgical services to communities in need. Bull Am Coll Surg. 2015;100:58-62. 

35. Mell MW, Bartels C, Kind A, Leverson G, Smith M. Superior outcomes for rural patients 

after abdominal aortic aneurysm repair supports a systematic regional approach to 

abdominal aortic aneurysm care. J Vasc Surg. 2012;56:608-613. 

36. Francis ML, Scaife SL, Zahnd WE. Rural-urban differences in surgical procedures for 

Medicare beneficiaries. Arch Surg. 2011;146:579-583. 

37. Valentine RJ, Jones A, Biester TW, Cogbill TH, Borman KR, Rhodes RS. General 

surgery workloads and practice patterns in the United States, 2007 to 2009: a 10-year 

update from the American Board of Surgery. Ann Surg. 2011;254:520-525; discussion 

525-526. 

38. Doty B, Zuckerman R, Borgstrom D. Are general surgery residency programs likely to 

prepare future rural surgeons? J Surg Educ. 2009;66:74-79. 

39. Lynge DC, Larson EH. Workforce issues in rural surgery. Surg Clin North Am. 

2009;89:1285-1291, vii. 

40. VanBibber M, Zuckerman RS, Finlayson SR. Rural versus urban inpatient case-mix 

differences in the US. J Am Coll Surg. 2006;203:812-816. 

41. Hoops HE, Burt MR, Deveney K, Brasel KJ. What They May Not Tell You and You 

May Not Know to Ask: What is Expected of Surgeons in Their First Year of Independent 

Practice. 

42. Ryan JP, Borgert AJ, Kallies KJ, et al. Can Rural Minimally Invasive Surgery 

Fellowships Provide Operative Experience Similar to Urban Programs?. 



 50 

43. Cook MR, Hughes D, Deal SB, et al. When rural is no longer rural: Demand for 

subspecialty trained surgeons increases with increasing population of a non-metropolitan 

area. 

44. Tom CM, Friedlander S, Sakai-Bizmark R, et al. Outcomes and costs of pediatric 

appendectomies at rural hospitals. 

45. Bintz M, Cogbill TH, Bacon J. Rural trauma care: role of the general surgeon. J Trauma. 

1996;41:462-464. 

46. Rosenblatt RA, Mattis R, Hart LG. Abortions in rural Idaho: physicians' attitudes and 

practices. Am J Public Health. 1995;85:1423-1425. 

47. Broughan TA, Crosby ME, Trickey AW, Ma A, Bratzler DW. Implications of Medicare 

procedure volumes on resident education. Am J Surg. 2013;205:737-744. 

48. Deveney K, Deatherage M, Oehling D, Hunter J. Association between dedicated rural 

training year and the likelihood of becoming a general surgeon in a small town. 

49. Borgstrom DC, Heneghan SJ. Bassett healthcare rural surgery experience. Surg Clin 

North Am. 2009;89:1321-1323, viii-ix. 

50. Deveney K, Hunter J. Education for rural surgical practice: the Oregon Health & Science 

University model. Surg Clin North Am. 2009;89:1303-1308, viii. 

51. Pathman DE, Ricketts TC, 3rd. Interdependence of general surgeons and primary care 

physicians in rural communities. Surg Clin North Am. 2009;89:1293-1302, vii-viii. 

52. Milligan JL, Nelson HS, Jr., Mancini ML, Goldman MH. Rural surgery rotation during 

surgical residency. Am Surg. 2009;75:743-745; discussion 745-746. 

53. Moesinger R, Hill B. Establishing a rural surgery training program: a large community 

hospital, expert subspecialty faculty, specific goals and objectives in each subspecialty, 

and an academic environment lay a foundation. 

54. King J, Fraher EP, Ricketts TC, Charles A, Sheldon GF, Meyer AA. Characteristics of 

practice among rural and urban general surgeons in North Carolina. 

55. Burkholder HC, Cofer JB. Rural surgery training: a survey of program directors. J Am 

Coll Surg. 2007;204:416-421. 

56. Richmond BK, Eads K, Flaherty S, Belcher M, Runyon D. Complications of 

thyroidectomy and parathyroidectomy in the rural community hospital setting. Am Surg. 

2007;73:332-336. 

57. Breon TA, Scott-Conner CE, Tracy RD. Spectrum of general surgery in rural Iowa. Curr 

Surg. 2003;60:94-99. 

58. Gates RL, Walker JT, Denning DA. Workforce patterns of rural surgeons in West 

Virginia. Am Surg. 2003;69:367-371. 

59. Heneghan SJ, Bordley Jt, Dietz PA, Gold MS, Jenkins PL, Zuckerman RJ. Comparison 

of urban and rural general surgeons: motivations for practice location, practice patterns, 

and education requirements. J Am Coll Surg. 2005;201:732-736. 

60. Ruby BJ, Cogbill TH, Gardner RS. Role of the rural general surgeon in a statewide 

trauma system: the Wyoming experience. Bull Am Coll Surg. 2006;91:37-40. 

61. Hughes TG. Rural surgical practice: a personal perspective. Bull Am Coll Surg. 

2007;92:12-17. 

62. Jarman BT, Cogbill TH, Mathiason MA, et al. Factors correlated with surgery resident 

choice to practice general surgery in a rural area. J Surg Educ. 2009;66:319-324. 



 51 

63. Ibrahim AM, Regenbogen SE, Thumma JR, Dimick JB. Emergency Surgery for 

Medicare Beneficiaries Admitted to Critical Access Hospitals. Ann Surg. 2018;267:473-

477. 

64. Cogbill TH, Bintz M. Rural General Surgery: A 38-Year Experience with a Regional 

Network Established by an Integrated Health System in the Midwestern United States. J 

Am Coll Surg. 2017;225:115-123. 

65. Sheldon D. RS3 -the Montana Rural Surgery Support System-is a model for surgical care 

in rural CAHs. 

66. Molt PL. Rural surgery and the volume dilemma. Bull Am Coll Surg. 2016;101:57-60. 

67. Natafgi N, Baloh J, Weigel P, Ullrich F, Ward MM. Surgical Patient Safety Outcomes in 

Critical Access Hospitals: How Do They Compare?. 

68. Nakayama DK. Rural pediatric surgery. [Review]. 

69. Undurraga Perl V, Diggs B, Ham B, Schreiber M. Does surgery residency prepare 

residents to work at critical access hospitals?. 

70. Gadzinski AJ, Dimick JB, Ye Z, Miller DC. Utilization and outcomes of inpatient 

surgical care at critical access hospitals in the United States. 

71. Nakayama DK, Hughes TG. Issues that face rural surgery in the United States. [Review]. 

72. Puls MW. College leaders answer the question, Why is rural surgery an important issue 

now?. 

73. Rossi A, Rossi D, Rossi M, Rossi P. Continuity of care in a rural critical access hospital: 

surgeons as primary care providers. 

74. Doty BC, Heneghan S, Zuckerman R. Starting a general surgery program at a small rural 

critical access hospital: a case study from southeastern Oregon. 

75. McCollister HM, Severson PA, LeMieur TP, Roberts SA, Gujer MW. Building and 

maintaining a successful surgery program in rural Minnesota. Surg Clin North Am. 

2009;89:1349-1357, ix. 

76. Armstrong RA. Securing the future of general surgery: a rural surgeon's perspective. Bull 

Am Coll Surg. 2004;89:21-25, 43. 

77. Cancio LC, Horvath EE, Barillo DJ, et al. Burn support for Operation Iraqi Freedom and 

related operations, 2003 to 2004. J Burn Care Rehabil. 2005;26:151-161. 

78. Grosso SM. U.S. Army surgical experiences during the NATO peacekeeping mission in 

Bosnia-Herzegovina, 1995 to 1999: lessons learned. Mil Med. 2001;166:587-592. 

79. Gurney JM, Jaszczak N, Perkins JH, Lentz-Kapua SL, Soderdahl DW, Renz EM. 

Complications of male circumcision treated at a military hospital in Afghanistan. 

80. Starnes BW, Bruce JM. Popliteal artery trauma in a forward deployed Mobile Army 

Surgical Hospital: lessons learned from the war in Kosovo. J Trauma. 2000;48:1144-

1147. 

81. Rinker CF, McMurry FG, Groeneweg VR, Bahnson FF, Banks KL, Gannon DM. 

Emergency craniotomy in a rural Level III trauma center. J Trauma. 1998;44:984-989; 

discussion 989-990. 

82. Shively EH, Shively SA. Threats to rural surgery. [Review] [30 refs]. 

83. Sariego J. Patterns of surgical practice in a small rural hospital. J Am Coll Surg. 

1999;189:8-10. 

84. Shackelford SA, Del Junco DJ, Reade MC, et al. Association of time to craniectomy with 

survival in patients with severe combat-related brain injury. Neurosurg Focus. 

2018;45:E2. 



 52 

85. Turner CA, Stockinger ZT, Gurney JM. Vascular surgery during U.S. combat operations 

from 2002 to 2016: Analysis of vascular procedures performed to inform military 

training. J Trauma Acute Care Surg. 2018;85:S145-S153. 

86. Hahn C, Staudt AM, Brockmeyer J, Mann-Salinas EA, Gurney JM. Characteristics of 

Iraqi Patients Treated During Operation Inherent Resolve by a Forward Surgical Team. 

Mil Med. 2019;184:301-305. 

87. Turner CA, Orman JA, Stockinger ZT, Hudak SJ. Genitourinary Surgical Workload at 

Deployed U.S. Facilities in Iraq and Afghanistan, 2002-2016. 

88. Beitler AL, Jeanette JP, McGraw AL, Butera JR, Vanfosson CA, Seery JM. Emergency 

canine surgery in a deployed forward surgical team: a case report. Mil Med. 

2011;176:477-480. 

89. Mancini DJ, Smith BP, Polk TM, Schwab CW. Forward Surgical Team Experience 

(FSTE) Is Associated With Increased Confidence With Combat Surgeon Trauma Skills. 

90. Turner CA, Stockinger ZT, Gurney JM. Combat surgical workload in Operation Iraqi 

Freedom and Operation Enduring Freedom: The definitive analysis. J Trauma Acute 

Care Surg. 2017;83:77-83. 

91. McKechnie PS, Wertin T, Parker P, Eckert M. Pediatric surgery skill sets in Role 3: the 

Afghanistan experience. Mil Med. 2014;179:762-765. 

92. Eastridge BJ, Stansbury LG, Stinger H, Blackbourne L, Holcomb JB. Forward Surgical 

Teams provide comparable outcomes to combat support hospitals during support and 

stabilization operations on the battlefield. J Trauma. 2009;66:S48-50. 

93. Taller J, Kamdar JP, Greene JA, et al. Temporary vascular shunts as initial treatment of 

proximal extremity vascular injuries during combat operations: the new standard of care 

at Echelon II facilities?. 

94. Nelson TJ, Wall DB, Stedje-Larsen ET, Clark RT, Chambers LW, Bohman HR. 

Predictors of mortality in close proximity blast injuries during Operation Iraqi Freedom. J 

Am Coll Surg. 2006;202:418-422. 

95. Helling TS. Trauma care at rural level III trauma centers in a state trauma system. 

96. Deal SB, Cook MR, Hughes D, et al. Training for a Career in Rural and Nonmetropolitan 

Surgery-A Practical Needs Assessment. J Surg Educ. 2018;75:e229-e233. 

97. Stiles R, Reyes J, Helmer SD, Vincent KB. What Procedures Are Rural General 

Surgeons Performing and Are They Prepared to Perform Specialty Procedures in 

Practice?. 

98. Ritchie WP, Jr., Rhodes RS, Biester TW. Work loads and practice patterns of general 

surgeons in the United States, 1995-1997: a report from the American Board of Surgery. 

Ann Surg. 1999;230:533-542; discussion 542-533. 

99. Breon TA. Rural surgical practice: an Iowa group model. Surg Clin North Am. 

2009;89:1359-1366, x. 

100. Giles WH, Arnold JD, Layman TS, et al. Education of the rural surgeon: experience from 

Tennessee. Surg Clin North Am. 2009;89:1313-1319, viii. 

101. Overholt T, Jessop M, Barnard J, Al-Omar O. Pediatric testicular torsion: does patient 

transfer affect time to intervention or surgical outcomes at a rural tertiary care center?. 

102. Camuso MR. Far-forward fracture stabilization: external fixation versus splinting. 

[Review] [28 refs]. 

103. Carr JA, Drennan JA. Food bolus impaction secondary to reflux strictures: a rural 

surgical experience. J Am Coll Surg. 2008;207:745-750. 



 53 

104. Field RJ, Jr. Rural surgery: the next surgical specialty? Am Surg. 2004;70:473-474. 

105. Stein K. Training for a rural surgical career: the reflections of two Gundersen Lutheran 

graduates. Bull Am Coll Surg. 2010;95:11-15. 

106. Lawrence JP. Rural surgery. Bull Am Coll Surg. 2003;88:36. 

107. Edwards MJ, Edwards KD, White C, Shepps C, Shackelford S. Saving the Military 

Surgeon: Maintaining Critical Clinical Skills in a Changing Military and Medical 

Environment. J Am Coll Surg. 2016;222:1258-1264. 

108. Kern DE, Thomas PA, Hughes MT. Curriculum development for medical education : a 

six-step approach. 2nd ed. Baltimore, Md.: Johns Hopkins University Press; 2009. 

 




