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Abstract

Introduction: The ongoing state of global geo-political instability means that it is prudent, even
in peaceful countries, to prepare civilian surgeons to manage major military-type trauma. However,
preparing a modern surgeon to manage mass shooting or terrorist-related injuries remains an
ongoing challenge in many countries. In addition, there is no consensus on the key skill set a

modern trauma or military surgeon requires to competently manage major trauma patients.

Chapter 1 of this thesis reviews the trauma workload and operative exposure in a major South
African trauma center and provides a comparison with contemporary experience from major
military conflicts. It would appear that a South African trauma center has a sufficient burden of
trauma and academic capability to train both military and civilian trauma surgeons. Based on our
trauma workload, a 6-month rotation through a major South African trauma center should be
sufficient to provide exposure to almost all major injuries in appropriate volumes to prepare a

military surgeon for combat deployment.

Chapter 2 of this thesis reviews the state of trauma training and preparedness in Japan and the
trauma workload of a major Japanese emergency medical center, and goes on to compare it with
that of a major South African trauma center. The intention is to quantify and compare the time
required to gain adequate exposure to major trauma at the two respective centers. It is apparent
that trauma training in Japan is hampered by a lack of clinical material as well as by systematic
factors. South Africa, in contrast, has a huge burden of trauma, sufficient academic infrastructure,
and relatively modern facilities, which ensures that surgeons have adequate exposure to major
trauma. Developing an academic exchange program between Japan and South Africa may allow

for the transfer of trauma experience and skills between the two countries.

Chapter 3 of this thesis is a structured survey designed to investigate the role of international
trauma clinical electives in South Africa, and to assess the impact these have had on the career

of the various foreign surgeons who have undertaken them. The data demonstrated that an



international trauma clinical elective in South Africa provides unparalleled exposure to almost all
forms of trauma in conjunction with a well-developed academic support program. The trainees
who completed such an elective all felt that the trauma training with clinical exposure was of

inestimable value and substantially enhanced their career.

Conclusion: South Africa has a sufficient burden of trauma to train surgeons to manage military
and major civilian trauma. In addition, South African major trauma centers have sufficient
academic support and capacity to ensure such training is structured and academically sound. In
contrast, trauma training in Japan is impeded by a lack of clinical material as well as by systematic
factors. Training a trauma-competent military or civilian surgeon in such an environment is difficult.
An international trauma clinical elective in South Africa provides an unparalleled exposure to
almost all forms of trauma in conjunction with a well-developed academic support program. For
peaceful countries such as Japan, developing academic exchange programs with countries such
as South Africa, which can offer broader trauma experience, is essential and can be mutually

beneficial.
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Study development and rationale

| originally completed an international clinical elective in trauma surgery from 2011 to 2012, in
Durban and Pietermaritzburg, and | re-applied for a similar international clinical elective in 2015.
The reason | re-applied was the high quality of the trauma training | received in South Africa. My
subjective impression was that it would be very difficult to obtain a similar depth of clinical
exposure and supervised training in any other training system in the world. South Africa has a
huge burden of penetrating and blunt trauma and this, combined with the availability of modern
surgical resources, underpinned by a strong academic training program, means that South African
trauma training is of a very high standard. The idea of this project began in 2015 during my second
trauma elective. | have been interested in trauma in the aftermath of September 11, 2001. | was
in the United States at the time and was struck by the fact that modern conflict was not restricted
to front lines and remote war zones, but could strike at any moment in relatively peaceful civilian
areas. Since then, the world has been in an ongoing state of global geo-political instability. Mass
global migration, combined with ongoing financial insecurity, regional conflict, and religious
radicalization, means that trauma will be a common occurrence for both military and civilian

surgeons for the immediate future.

Several major military conflicts across the world are ongoing, and the scourge of urban terrorism
is increasingly raising its head in a number of major cities that have known relative peace for a
long time. Even Japan currently faces a number of existential threats, in the form of potential
regional conflicts and urban terrorism. Civilian surgical services need to be prepared to manage
large volumes of major trauma victims, and surgeons are expected to be competent to manage
these severely injured patients. However, modern surgical training in High-Income Countries
(HIC) is increasingly specialized. The ability of modern surgical teaching programs to train a
surgeon who is competent and at ease treating injuries to multiple body regions with incomplete
imaging and information is doubtful. In addition, the erratic pattern of trauma in HICs means that
it is difficult to ensure that trainees have adequate exposure to the management of complex

trauma patients. This means that modern surgeons trained in the HICs may well be uncomfortable

10



managing acutely injured patient with multiple competing injuries. This is especially the case for
penetrating trauma and destructive blast injuries, as both of these injury patterns are uncommon
in western Europe and Asia. In response to this, a number of solutions have been proposed,
including the use of didactic courses such as the Definitive Surgical Trauma Care (DSTC) course.
This course combines lectures, case solving, and the use of animal models and has been widely
propagated. It is held in high regard, and it provides a solid theoretical framework for trauma care.
The use of models and mannequins as well as live animals is expensive and, despite all the

technological developments we now take for granted, these simulations retain an air of artificiality.

The need for practical experience in real-life trauma care remains essential for the development
of the necessary skill set of both military and civilian trauma surgeons. Professor William Schwab
eloquently alluded to this when he delivered the first US Army Major John P. Pryor Lecture at the
American College of Surgeons meeting in San Francisco. His message was that military surgical
training has to be coordinated between the armed services and civilian trauma centers. The
problem remains that even in North America, few trauma centers manage the volume of trauma
necessary to train military surgeons. On the other hand, the burden of trauma in South Africa
means that unlike the situation in the developed world, trainees are constantly exposed to a
significant volume of major trauma cases throughout their training rotations. Allowing international
surgeons a chance to be exposed to trauma training in South Africa may be a useful way of
developing trauma capacity globally. Surgeons who undertake such a rotation will be expected to
return to their countries of origin and take a leadership role in developing trauma capability in their
own countries. This project explores some of these critical issues in more detail and attempts to
provide suggestions on how these clinical trauma electives can be developed and formalized to

benefit both South Africa and the broader international community.

11



Study aims

The aims of this research project were:

1. To review the trauma workload and operative exposure in a major South African trauma

center and provide a comparison with contemporary experience from major military conflicts.

2. To review the trauma workload of a major Japanese emergency medical center and compare
it with that of a major South African trauma center. The intention of this project is to quantify

and compare the time needed to gain adequate exposure to major trauma at the two centers.

3. To investigate and document the extent of international trauma clinical electives and to

assess the impact these have had on the career of the various foreign surgeons who

undertook them.

12



Clinical Setting:
This is a multi-national study involving a major South African trauma center and a major Japanese

acute care institution.

Pietermaritzburg Metropolitan Trauma Service (PMTS):

The Pietermaritzburg Metropolitan Trauma Service provides definitive trauma care to the city of
Pietermaritzburg, as well as the western third of the province of Kwa Zulu Natal. The PMTS covers
a total catchment population of over three million people. It is also one of the largest academic
trauma centers within the province and is responsible for both undergraduate and postgraduate
training in surgery. Approximately 3000 patients are admitted per year, with approximately 50%
having sustained penetrating trauma.
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Kurashiki Central Hospital (KCH):

Okayama prefecture is located in the west side of Japan, and Kurashiki is the second largest city
in Okayama prefecture. Kurashiki Central Hospital (KCH) is a major general hospital that has
1200 beds and one of the largest emergency departments in Japan. All medical and surgical
emergencies, including all trauma patients, are admitted to the department. Approximately 60,000
emergency patients are managed annually.

Map of the area of Okayama Prefecture
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Ethics approval:

Ethics approval for this study was formally endorsed by the Biomedical Research Ethics

Committee (BREC) of the University of KwaZulu Natal (Reference: BCA221/13, BE 207/09) and

the Institutional Review Board (IRB) of Kurashiki Central Hospital.
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Thesis structure:

This is a thesis by publication and comprises three chapters each containing a single publication.

The publications have either been published or are currently under review.

® Chapter 1 provides an overview of trauma workload and operative exposure in a major South
African trauma center and provides a comparison with contemporary experience from major

military conflict. This paper has been published in the World Journal of Surgery.

® Chapter 2 provides an overview of the trauma workload of a major Japanese emergency
medical center and compares it with that of a major South African trauma center. The
intention is to quantify and compare the time needed to gain adequate exposure to major
trauma at the two centers. This paper has been published in the European Journal of Trauma

and Acute Care Surgery.

® Chapter 3 consists of a structured survey that assesses the extent of international trauma
clinical electives and the impact these have had on the career of the various foreign surgeons

who undertook them.

® The conclusions chapter provides a summary of the thesis and attempts to identify a strategy

that will allow us to develop structured exchange programs that will benefit both South African

trainees and international surgeons.

16



Chapter 1:

This chapter reviews the trauma workload at the PMTS and then compares it with the trauma
workload on a number of major contemporary military missions. It provides a breakdown of the
surgeries and procedures that a military surgeon needs to be familiar with, and compares the
military workload with the trauma load in the Pietermaritzburg Metropolitan Trauma Service
(PMTS). Essentially a military surgeon must be competent to perform a laparotomy, a
thoracotomy, a neck exploration, and peripheral vascular exposures as well as basic and
advanced airway management and rudimentary neurosurgery. All of these procedures are
performed in the PMTS in sufficient volume to be able to provide adequate pre-deployment
training to a military surgeon. In light of this, it appears that the PMTS is able to prepare a military
surgeon for deployment to a combat zone. Each index military procedure is seen in sufficient
gquantities in PMTS to ensure that a pre-deployment military surgeon may be confident that he/she

has been adequately exposed to each procedure before being deployed.

17
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Abstract

Inroduction The objective of this sudy was to review the rauma workload and operative exposure in a major South
African trauma center and provide a comparison with contemporary experience from major military conflict.
Muaserials and methods All patients admited to the PMTS following trauma wene identified from the HEMR. Basic
demographic data inchding mechanism of injury and body region injured were reviewed. All operative procedunes
wemne categorized. The total operative volume was companed with those availshle from contemporary literatune
documenting experience from milimry conflict in A fghanistan, Operative volume was converted to number of cases
per year for compar son .

Results During the d-year smdy period, 11,548 patients wene admitted to our trauma center. Eighty-four pencent wene
male and the mean age was 29 years. There were 4974 cases of penetrating trauma, of which 3820 (77 %) were stab
waonnds (SWs), 1006 (20% ) gunshot wounds (GSWs) and the remaining 148 (3%) wene animal injuries. There wene
6574 cases of blunt trauma The mechanism of injuries was as follows: assauls 2956, road traffic accidents 2674,
falls 6, hangings 67, animal injuries 42, spors injury 29 and other injuries 142, A total of 4207 operatons wene
perfommed. The volumes per year were equivalent to those reported from the military surgical literature.
Conchesion South Africahas sufficient burden of raumato train combat surgeons. Each index case as identified from
the military surgery literature has a sufficient volume in our center. Based on our work load, a G-month motation
should be sufficient to provide exposune o almost all the major traumatic conditions likely to be encountered on the
madern hattle field.

Introduction is ever present In light of this, surgeons are expecied to be

competent to manage severely injured patients. This i

The cument global geo-political situation appears o be
unstable, and several major military conflicts across the
waorld are ongoing. Inaddition the threat of urban terrorism
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especially the case for milimry surgeons who are directly
deployed to conflict regions, often at short notice [1-4].
However, civilian surgeons may also suddenly be callad
upon o manage complex trauma patients in the aftermath
of natural dizasters or urban terrorism. Surgical Taining
meeds to equip aurgeons with te skills to manage patients
with these complex injuries. This training neads to e
ongoing as without regular exposure to the managem ent of
trauma, experience is lost and surgeons gradually become
less comfortable managing these patients | 1-4). However,
the paradigm of surgical training has undergone enomows

€ Springer
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changes over the past few decades. Increasing sub-spe-
cialization means that fewer surgeons are  comfor-
ahle managing injuries to muliple body cavities and
multiple organ systems. This coupled with a long period of
peace means that fewer surgeons have sufficient exposure
and training in rawma The Gulf war highlighied the fact
that many military surgical personnel who were deployed
did not have the appropriate surgical skill set to deal with
the complex injuries they encouniered on deployment [5].
This led to the US Congress passing legislation mandating
the Deparment of Defense to provide trauma training in
civilian hospitals [ 1—1]. The problem is that outside of a
few major trauma centers in the USA, South Africa and
Latin America very few civilian trauma services manage a
sufficient volume of complex trauma to provide adequate
exposune b0 trainees [6—8]. South Africa has a long history
of providing trauma training to surgeons from around the
world. However, there is litde lierature specifically
focusing on the relevance of such civilian trauma experi-
emce to the military setting. The objective of this sudy was
to review the trauma workload and operative exposure in a
major Sout African rauma center and provide a com-
parison with contemporary experience from major military
conflict.

Materials and methods
Clinical setting

This was a retrospective study undentaken ab the Picter-
mariehburg Matropolin Trauma Service (PMTS), Pister-
marieburg, South Africa. Our regional electronic trauma
registry, was reviewed for the 4-year period from January
2011 to December 2014, Ethics approval for this study and
for maintenance of the trauma registry was formally
endorsed by the Biomedical Research Ethics Commitee
(BREC) of the University of Kwa Zulu Matal {reference:
BE 207/0% and BCA 221/13). The PMTS provides defini-
tive trauma care to the city of Pistermaritzburg, the capital
of Kwa Fulu Natal (EZN) Provimce. Due to the high
incidence of interpersonal violence and serious crime
throughout the entie province, a high volume of peme-
trating trauma is managed by PMTS on a daily hasis.

Trauma training

The PMTS functions as pant of the tertiary training system
af te Univerdty of Kwa Zulu Natal (UKZN). UKZN is
mesponsible for training undergraduste medical students as
well as postgraduate surgery residents and sub-specialist
trauma fellows. The PMTE faculty comprizes of three
dedicated sub-specialist atiending trauma surgeons who

& Springes
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conduct all clinical and training activities. This is sup-
panted by a group of junior doctoms, surgical residents in
training and trauma fellows.

Trauma fellowship

The PMTS runs a structured trauma fellowship program of
24-maonth duration. On completion of this 2-year program,
candidates are eligible to sit a sub-specialist board exam-
ination in Trauma Surgery and Surgical Critical Care.
Routine patient care and surgery is undenaken by the
trauma fellows andior senior surgical residents. There &
close supervision by three full-time trauwma sub-specialists,
of whom one is a full professor of surgery. Aside from
clinical and operative training, daily *protecied teaching ' is
built into the program. Each morning, there is a fiormal
stnuciured handover session atended by all academic staff
amd trainees. There is a weekly trauma morhidity and
montality conference (MMC), in which all faculties and
staffs attend. Agending rauma surgeon-led surgical ICU
mound is held daily, as a well as a weekly professorial grand
mound. The PMTS regulardy hoas the Advanoed Trauma
Life Suppont course, pioneered the Rural Trauma Team
Development {RTTD) course in South Africa and &
actively invalved in the Definitive Surgical Trauma Skillk
(DSTC) courses.,

Clinical activities

Within our trauma center, clinical care is provided by the
trauma team. There are two such trauma feams. Each team
iz headed by a fulltime atending trauma surgeon, along
with a trauma fellow, a chief resident, a junior resident and
two intems. Most surgeons who have completed dheir
surgical residency outside of South Africa are initially
placed within the team as a trauma fellow or chief resident.
I sufficiently experienced, the trauma fellow can, at the
discretion of the faculty, function as an acting junior
attending surgeon. All operative activities are supervised
by the attending trauma surgeons on duty. The chief of
trauma surgery provides an overall supervisory capacity of
the day-to-day activities of the center.

The study

All patients admitied to the PMTS were identified from the
trauma negistry. Basic demographic data, including mech-
anism of injury and body region injured, were reviewed.
All operative procedures were categorized. The total
aperative volume was com pared with those available from
conemporary  literature  documenting experience  from
military conflict in Afghanistan. Operative volume was
convertad to number of cases per year for companison.
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Results
Orverview

Dwring the 4-year study period, 11548 patients were
admitted to our trauma center. Eighty-four percent were
male and the mean age was 29 years,

Penetrating trauma

There were 4974 cases of penetrating trauma, of which
IR0 (TT9%) were stab wounds (SWs), 1006 (20% ) gunshot
wonnds (G5Ws) and the remaining 148 (3% ) were animal
injuries. There were 7280 injuries in this cohon of padents.
Tahle | summarizes the injuries acconding to body region
injured in all 4974 patients.

Bhmt trauma

There wene 6574 cases of blunt rauwma. The mechanizm of
injuries was as follows: assalts 2956, road traffic accidens
2674, fallz 664, hangings 67, animal injuries 42, spors
injury 29 and other injuries 142, There wene 10,600 injuries
in thiz cohort of patients. Table | summarizes the injuries
according to body region injured in all 6574 patients.

Operative volume

A total of 4207 operations were performed. This is sum-
marized in Table 2. In addition, a total of 1050 whe tho-
racostomies and 1015 central venous catheterisafions were
performed in the resuscittion room.

Com parative Summary

Table 3 summarnzes the operative case load per year for the
PMTS and compares these volumes with the reported

Table | Peneirating hloni

Patenis 4974 6574

Tatal injories (m) T280 105600
Head B28 (119} 4065 (3R%)
Face 320 (5%) 1154 (11%:
Meck TGS (1% A6 (4%
Chest 2121 {29%) 1439 (14% )
Abhdomen 1595 {224%) 1S {10y
Pehis 162 {29) 363 (3D
Ugper limh B13 (119} 999 (9%
Lower limh 606 (B%) 1078 {10y
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Tahle 2 Oiperative procedomes

Oiperation Now 4207
Neck exploraiion 134
Thoraminmy M3
Lagaratamy

Non-damege coninal 1196

Damage contral 87

Relook g9
Laparos cogry 164
Orthopedic procedore

Umer limb a5

Lower limh =7
Vascmlar exploration

Umer limb 155

Lower limh 51
Limh amputation 36
Wonnd debridememn 568
Fs cintomey 83
Skin grafting 127
Maxillofaciz]l fixasion 182
Nexmomorgical 57

incident per year of each procedure from a number of
MATO country military services and deploym ents.

Discussion

The ongoing state of global instahility means that trauma
will be a common occumence for hoth military surgeons
and civilian surgeons [ 1—4]. Due to the ematic pagtems of
trauma, ensuring adequate exposure of trainees to the
management of trauma patients may be difficult [6—8]. This
is especially the case for penetrating trauma and de structive
blast injuries as both of these injury pabterns are wn oommon
in Wesiem Europe. This is cause for concern for military
surgical services. Their staff will spend the majority of
their ime in civilian practice and be deployed to combat
aones 8t shont notice for shon periods of time. During these
deployments the leaming curve may be sieep as these
surgeons rapidly acquire the nocessary skill set Appro-
priate training could Aatten this learning curve associated
with shont notice deployment to a combat zone or a disasier
area [6-E].

The use of didactic courses such as the Definitive Sur-
gical Trauma Care (DETC) course which combine lectures,
case solving and the use of nimal models has been widely
propagated and provide a solid theonetical groundwaork for
trauma care. The wse of models and manneguins i
expensive, and despite all the technological developmens
we now take for granted, they remin an air of artificiality.

€] Springer
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Table 3 Operative volome & different sies

Chperation PMTS §yeas) Hoencamyp et al. (fyer) Bemmet et al. {fyear) Ramzamy e« al {fyeas)
Comniry Sonfh Affice Drch French British
Meck expleation s 0s NA a7
Thersmtmy £5.75 55 15 16
Laparatamy

Nan-damage conal =9 455 42 53

Damege conzal 2175 3125 NA MA
Laparasceny 4 MA NA MA
Orthopedic pracedune 14625 225 HA HA
Vascrlar exploragion 518 528 10 13
Limb ampusation 2 38 NA 43
Womnd debridement 142 73125 17 MA
Fasciatamy 275 15.25 HA 3
Skin grafting 3175 28,25 NA ]
Mzmillofacial fxasion 455 HA NA A
Memrommgical 6675 NA HA 0

The need for practical experience in real-life trauma care
remains essential for the development of the nocessary skill
st of a military and a civilian trauma surgeon. Profiessor
Schwab eloguently alluded to this when he delivened the
first US. Army Major John P. Pryor Lecture at the
American College of Surgeons Meeting in San Francisoo
[E]. His message was that military surgical training has to
be coordinated between the amed services and civilian
trauma centers. The problem remains that even in North
America few trauma centers see the volume of trauma
Mecessary o train comhbat surgeons [1-4].

It would appear from ouwr data that our volume of trawma
iz sufficient to provide adequate exposure to all te pro-
cedures which a comhat surgeon will he expected to
manage. In the case of thoracic trauma, the British military
experience documented §26 patients with thoracic trauma
over an eight-year period, of which 106 (12%) reguired a
thoracommy. This is a similar rate to the civilian expen-
ence in South Africa where over a four-year period the
PMTS managed 1239 patients with thoracic trauma of
which 112 {9%) meguired a thoracotomy [9, 10]. The
majority of de military patents had sustained a blag-type
injury which was different to the civilian seres. The
martality rate fior thoracotomy in the military setting was
much higher than in the eguivalent civilian experience
{45%) compared i (16%). This reflects the more destruc-
tive namre of war wounds. The suthors of this repont
emphasized the fact that general surgeons who were
expoctad 0 manage military trauma had not had sufficient
exposure to thoracic surgery during their civilian training.
Owr data suggest that alhwough te injury pattern differs
between military and civilian thoracic trauma, we have

£ Springer
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sufficient volumes of thoracic trauma to provide Tainees
with adequate exposure i emergency thoracic surgery.

In another report from the Bridsh military, the authors
retrospectively reviewed operating theater records for a
2-year period. They identified 1668 cases which regquired a
toital of 2210 procedures. They reported that the breakdown
of procedunes, by specialty, was 66% | 1463) onthopadic,
21% (465) general surgery, 6% (139) head and neck, 5%
{104 burns surgery and a further 4% (50) non-hattle, non-
emergency procedures. The swthors went on to state that a
Grweek deployment to Helmand Provinoe provided an
oquivalent exposure i pencirating rauma as a 3-year
civilian experience in Britain. In light of this, they felt that
the requisite skill set reguired by a military surgeon was
outside the exposure which could be obtained in Bridsh
civilian practice [9). Other military surgical services have
reponted smilar indings [1 1-16]. It would appear from owr
data that the exposure to e trauma skill set reguired by a
trauma surgeon can be adequately met in our service amd
the rotation of miliary surgeons through such an envi-
ronment should be encowraged.

‘Whilst clinical experience is essential, close attention
necds to be paid to the academic raining of a trauma or
combat surgeon [1]. This meguires adeguate academic
supervision coupled with rigorous case review and reflec-
tion. This critical reflection needs to be made manifest by
academic output and presentation and ulimately by some
sont of benchmarking by a formal academic examination.
In addition o the appropriate volume and spectrum of
trauma to train a comhbat surgeon in terms of practcal- and
procedural-hased skills, we have e academic infrastruc-
ture to ensure that this training is tuly academic [17, 18].
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The PMTS has a highly gualified faculty who are active at
all academic levels both nationally and internationally.
There is an established academic program of morbidity and
martality meetings. There is a robust and proven electronic
surgical megistry which allows for formal racking of
marbidity and owicomes. This serves to improve patient
care and to allow for academic publications and presenta-
tioms [ 19-21].

The certificate in trauma and critical care which is
offered by the College of Suwrgery of South Africa is a
haoand-ty pe sub-specialist examination and provided all the
academic and practical requirement are met it would be
appropriate for foreign-gualified surgeons to =it this
examinaton. In addition active participation in well-
established courses such as the American College of Sur-
geans accredited Advanced Trauma Life Suppont (ATLS)
course and Rural Trauma Team Development (RTTD)
course as well as the Definitive Swrgical Trauma Care
(DSTC) course means that all faculties are current with
international best practice and training [X2]).

Integratng a visiting rauma fellow into a busy system
such as ours iz feasible and has in fact been practiced fora
number of years [23]. f a more formal sysiem was
implemented and 8 memorandum of underganding devel-
oped hetween UKZN, the Depantment of Health and the
respective military service, it would allow for a maore
stuctured approach to training of both our local staff and
the visiting trainoes and surgeons.

Conclusion

South Africa has a sufficient burden of trauma & Tain
combat surgeons. Each index case as identified from the
military surgery liberature has a sufficient volume in our
service. Basad on our workload, a 6-month rotation should
be sufficient to provide exposure o almost all the major
traumatic conditions likely to he encountered on the
maodem battlefield. In addition our center and other South
Africa training centers have sufficient academic support
and capacity to ensure such raining is academically sound.
Integrating mililry surgery into South Africa surgical
training would allow for the development and strengthen-
ing of academic linkages hetween South African surgical
training services and international units.
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Chapter 2:

This chapter builds on work undertaken in chapter one. It applies a similar methodology to quantify
the trauma exposure of a Japanese surgeon working at a major trauma center in Japan and to
review the process of trauma training in Japan. The trauma system in Japan is designed to meet
the needs of the country. As such, it is focused on the management of blunt trauma. The exposure
of Japanese surgeons to the management of penetrating trauma and blast injury is limited. This
means that in the event of a major urban terror attack or a major military operation, it is unlikely
that Japanese trained surgeons will be comfortable managing these types of casualties. The
concept of sending select individuals to undertake a trauma elective in South Africa and then to

use their expertise to leverage trauma training and preparedness in Japan is discussed.

24
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Preparing Japanese surgeons for potential mass casualty
situations will require inmovative and systematic programs
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Abstract

Inireduction The ongoing state of global geo-political
instability means that it is prudent to prepare civilian su-
geons (o manage major military-fype rauma. Japan has
enjoyed a prolonged period of peace and consequently it
is unlikely that surgeons will have been exposed to 2 suffi-
cient volume of cases. This study reviews the state of trauma
training and prepanedness in Japan and reviews the trauma
workload of 2 major Japanese emergency medical center and
compared with 2 major South African frauma cenier with the
intention of guantifying and comparing the time needed to
gain adequale exposume (o major rauma at the two ceniars.
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Matericls and methods  The literature describing the surgi-
cal burden from 2 nomber of recent military missions was
meviewed and the core surgical skills to manage military-
type injuries were identified We then went on o review all
patients admitted to hoth Kurashiki Central Hospital (KCH)
and Pietermaritzburg Metropolitan Trauma Service (PMTS)
following trauma between the period September 2015 and
Aungus 2016 The burden of trauma =t each center was quan-
tified and the number of core surpical competencies or pro-
oedums performed at each center was then reviewed. Thesa
wem then compared with the number of the core procedures
which weme performed on the reporied military missions.

Resuks  Three eports on military surgical missions wene
mreviewed. These came from the Dutch, French and Brit
ish military surgical services. The average number of each
com procedures performed on each reported military sur-
gery mission are tabolated in the text. The most common
procedures weare wound debridement and orthopedic fics-
tion, followed by trauma laparctomy, neck exploration and
thoracodomy. During the 12 month study period, 309 trauma
patients were admitied to KCH. Of which 206 (67%) weme
male, and the mean age was 57 years. There were 10 pen-
etrating injuries and 299 blunt injuries. Of the penetrating
injuries there were no punshot wounds. The mechanisms of
injury for blunt trauma weme as follows: Road traffic acci-
dents (RTAs); 141 (47%), fall; 136 (46%) and other inju-
Ties; 22 (7%). In the same period, 2847 trauma patients were
admitied by the PMT5. There weara 1244 cases (43%) of
penetrating trauma and 1644 cases (57%) of blunt trauma
in PMTS. The mechanisms of injury for penetrating trauma
weme as follows: stab wounds (SWs); 955 (T7%), gunshot
wounds (GSWs); 252 (0%, and other injurses; 37 (3%) and
for blunt trauma wene 25 follows: assault; T30 (455%), RTAs:
668 {41%), fall; 166 (10%), and other injuries; W (4%). The
exposume (o all the key competencies required o manags
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trauma is overwhe Imingly greater in South Africa than in
Japan. The kength of time needed to obtain an equivalent
trauma ex posure to that achieved in South Africa, working
in Japan is prohibitively long.

Conclusion  TrEuma training in Japan is hamstrung by a
lack of clinical materizl a5 well as by sysematic factors.
Training a trauma surgeon is difficull. Deve loping & trauma
gystem in the couniry may help address some of these defi-
cits. South Africa in contrast has a huge burden of trauma
and sufficient infrastructure o ensure that surgeons working
there have adequate exposure to major traumza. Deve loping
&n academic exchange program bebween Japan and South
Africa may allow for the transfer of trauma experience =nd
skills batween the two countries.

Keywords Trauma surgical rrining - Come surgical
skills - Trauma system - Exchange program

Introduction

The global gec-political situation appears (o be in a stake
of flwx. There are several ongoing military conflicts around
the globe. The alliances as well as long standing balances
of power both regionally and globally appear to be shifting.
The scourge of urhan Eermorism is raising its head in incneas-
ing mumbers of major cities which have known relative peace
fior over seventy years. The implication is that even civilian
healthcare services are required to be prepared for a broad
range of casualties 3t unexpecied times. Since the end of the
Second World War, Japan has not been imvolved in any mili-
tary operations and has only operaied a sli-defense foroe
rather than a conventional military force [1]. However, ] apan
currently faces 2 number of existential threats in the form
of potential regional conflicts and wrban terrorism. It may
come to pass that Japan is called upon to respond to 2 mass
casualty situstion either from wrban Errorism, or 2 major
regional military conflict. Civilian surgical services there-
fore need to be prepared to manage large volomes of major
trauma victims at short notice.

This raises the izsue of how to ensure that busy civilian
surgaans have appropriate surgical trauma training. Glob-
ally, the modern surgeon is increasingly sub-specialired and
focused on complex elective operations in 2 well-controlled
environment. Mon-operative management and minimally
imvasive surpery have hecome more common for 2 numbear
of acute surgical conditions. Preparing & modern surgeon o
manzge mass shooting or berrorist e laéed injuries remains
&n ongoing challenge in many countries [2-7]. The lieratme
from mcent military missions has highlighted a number of
come surgical skills which traoma surgeon must be au fzit
with [E-14]. In the event of 2 major errorist incident, civil-
ian surpeons, who may be confronted with similar patients,
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will meed to be competent in terms of these key skills. Ther
i o consensus on how many of these key skills 2 surgeon
meeds to see or perform to achkeve competence.

Following the events of September 11, 2001, the primary
author malized that exposume to major raoma is essential
and conseguently worked for 2 year with the Pietermaritz-
‘burg, Metropolitan Trauma Sarvice (PMTS) in Piatermarite-
‘burg, South Africa. Following this he periodically miumed
fior & shorter period and began working on a project to help
formalize and consolidate trauma training in Japan. This
paper contrasts the trauma workload of a major Japanese
emergency medical center, with that of the PMTS as well as
with a number of contemporary military deployments. By
ohjectively quantifying the length of clinical time needed
bo b exposed to the core surgical skills needed to manage
major rauma, it is hoped that we will be able to develop
norms for achieving and maintaining competency in these
come skills. Ultimately, development of both curricula and
exchange programs may allow for better preparation of civil-
izn surgeons who may be called upon to cane for the victims
of & major wban Errorist incident.

Matertals and methods
Clinical settings
Kurashiti Central Haspital (KCH)

Okzyama prefectum is locaked inthe west side of Japan and
Kurashiki is the second largest city in Okayama prectune.
Half 2 million people reside in the city of Kurashiki. Kums-
shiki Central Hospital (KCH) is 2 major peneral hospital
which has 1206 heds and has one of the largest emergency
departments in Japan. The hospital serves a population of
covers over S0 0 pzople from the west side of Okayama
prefecture. All medical and surpical emergencies, including
all trauma patients ane admitied to the department. Approxi-
mately & 00 emergency patients are managed annually.
The emergancy department is managed by specialist emer
gency physicians. All rauma patients ame initially assessed
by the emerpency physicians and once the trauma team pro-
tocod has heen activated, trauma surgeons provide all defini-
tive trauma care. However, there are no dedicated trauma
fiellowes or residents and patients are admitted and managed
by emergency physicians. Patients with isolated traumatic
‘brain imjury or isolaied orthopedic trauma equiring admis-
sion are managed by the espective specialties.

Pietermarit zhurg metropolian frowma service (PMTS)

The province of Kwa-Zulu Matzal (KZN) is on the easern
seaboard of South Africe. Pieermaritzburg is the capital
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city and is situated one hour inland from the wrban con-
urbation of Durban. A million people mside in the city of
Pieemaritzburg. The PMTS provides definitive trauma
care (o the city of Pistermaritzhurg, as well as the western
third of the province. The PMTS covers 2 total catchment
population of over three million people. It is also one of the
largest academic trauma centers within the province. Due
o the extremely high incidenoe of interpersonal violenca,
gang related and criminal activities thronghout the entire
prowince, approximate by 3000 patients ame sdmitted per year,
with around 5% penetrating trauma. The PMTS functions
with a trauma team, which is headed by a duty full-time
tranma surgeon, along with 2 trauma fiellow, 2 chief esi-
dent, 8 junior resident, and a number of inems. Almost zll
patients are managed by the trauma eam, with the exception
of those with isolated orthopedic trauma. The only patients
that require transfer out of oor trasuma center are those with
traumatic brain injuries requiring surgical intervention, in
which the meurosurgzical unit is kecated at Inkosi Alhert
Luthuli Central Hospital (TALCH) in Durban.

The study

Ethics approval for this study was formally endorsed by the
Biomedical Research Ethics Committee (BRBC) of the Lini-
versity of Kwa Zuolu Matal (BCA221/15, BE 207/009) and
the Institational Review Board (IRB) of Kurashiki Central
Hospital. The lieratume describing the surgical burden from
& number of eoent mililary missions was reviewed and the
come surgical skills to manapge military-type injuries wemr
identified. We then went on to review all patients admit-
ted to bath KCH and PMTS following trauma between the
perind September 2015 and August 3016 osing the respec-
tive electronic databases and compared. Following this, the
burden of trauma ateach center (KCH and PMTS) was quan-
titied and the number of key surgical skills or procedures
perfiormed at each center was reviewed. Bzsic demographic
data, incloding machanism of injury and body = gion injured
weme reviewed and all operative procedures wene catego-
rized. (rperative volume was calculaied for each center and
reparted as number of key skills per year. This was then
compared to the published military data.

Milisary dota

A comparison with published data on recent military surgi-
cal missions was undertzken. The literature describing the
surgical burden from a number of recent military missions
was e iewed and the core surgical skills to manage military-
type injuries were identified. Papers which focused on spe-
cific injuries such as vascular, thoracic or colorectal trauma
were Ejected in favor of pepers presenting 2 broad review
of the general rauma workload at the most forward type of
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military medical facilities. These reports wene anabyzed and
the reporied workload noted. A s was done with the KCH and
PMTS dats, an atempt was made to quantify the repored
military workload into key skills by year. These were then
compared to the workload for each key skill by year for KCH
and PMTS.

Results
The KCH cobort

During the 12 month study period, 309 trauma patients were
admitted to KCH; 206 (67%) were malke, and the mean age
was 57 years. There were 10 penetrating injuries and 209
bilunt injuries. Of the penetrating injuries, there weare no gun-
shit wounds (GEWs). The mechanisms of injury for blunt
trauma were as follows: mad tmaffic accidents (RTAs); 141
(47%). fall; 136 (46%) and other injuries; 22 (7%).

The PMTS cohort

During the same 12 month period, ZRET patients weare admit-
ted by the PMTS. There were 1244 cases (43%) of pen-
etrating trauma and 1644 cases (57%) of blunt. The mecha-
nisms of injury for penetrating trauma were as fiollows: stsh
wounds (SWs); 955 (T7T%). GEWs; 252 (20%). and other
imjuries; 37 {3%). The mechanizms of injury for blunt traoma
were as follows: assaull; T39{45%), RTAs; 660 (41%), fall;
l66 (10%), and other injuries; T (4%). Table | compares
the mechanism of trauma in the KCH cohort and the PMTS
cohort and estimated length of time needed to obiain the
equivalent trauma ex posure in KCH. Tahle 2 compares the
mumber of injurkes for each mechanism in Japan and Sowth
Adfrica according to body region.

Tehle ] Mechsnism of trauma and the length of Gme needed to
ohiain the equivakent rauma es posure in Japan

Japanfyesr  Sowth Faguiring years
Africal o obtain (years)
year
Totel f} 31 2887 93
Penetrating 10 1244 124.4
Ciunshot wounds a i) 252
Stab wounds 9 G55 13,1
Ogher 1 k1 37
Bl 1644 55
Road treffic sccident 141 (el 47
Fall 136 e 12
Assamlt 0 T3H 739
Other B T 44
&) springer
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Tahle2 Mumber of injories forsach mechanizm

Japanfyesr South A frica’year

Penatrating B lunt Peretrating Blom
Total injuries (s) 13 97 1821 2654
Head L] Idd (24%) T (11%) 1016 (38%)
Fae Q0% IB(EN)  DE(SE) IR0 (11%)
Meck 1 (2%} 4T(ER)  I9D(IIW) 104 (4%)
Chest 1{E%) 132 (I2%) 330 (29%) 3d0 (14%)
Abdomen & {4850 A (11%)  399(1O%) 174 (10%)
Pelvis 1 {E%) B30E% 4102%) 91{3%)
Upper limb 2{15%) E3(I1%) DICN%) 250 (9%)
Lerer limb Z{15%) 6(%%)  I5Z0(EW)  I70 (10%)

Operative exposune

Three meports on military surgical missions weme eviewed.
These came from the Duich, French and British military
surgical services. The most commaon procedures werne wound
debride ment and orthopedic fixation, followed by rauma
laparotomy, neck exploration and thoracotomy. Tehble 3 sum-
marizes the number of procedures performed each year in
KCH and PMTS and then compares them to the published
burden from three different national military surgical mis-
sions. Table 4 attempls to establish the length of time needad
tov achieve clinical exposure to the key operative compeien-
cies in KCH and PMTS.

Tahle3 Number of proedures performed each year and comparison with peblished et

Oiperaficns fyear
Jupan South Africa Duch (12-14) Hoen-  French (9) Bonnest  British (1)
camp et al. etal Ramasamy
etal
Meck ex plomation 0 M 43 MA a7
Thorcatomy 7 B & I 16
Laparctomy—non demege control i3 204 A 41 i3
Laparctomy—damage contral B n k| MA MA
Laparosoopy 1 a1 NA NA NA
Onthopedic procedurs 17 (Ex-fix) 146 a2 MA MA
‘Viscular explomtion 3 iz 5 0 13
Limb amputation 2 9 iz NA 43
‘Wound debridement B 142 il 1) MNA
Fesciolnmy NA bl 15 NA 3
Skin grafting Fl k7] 18 MA 3
Mexillofecial fstion NA A NA HA NA
Meurnsurgical MNA L1 M& MA xn
Thtet T gt e — e
- v lr; nl;lel-:nmr to ohizin (years)
cnﬁ::n:bs inJapan Jupen South Africa Japun
Meck exploretion a 34 M0
Therscotamy T B& 123
Laparotomy—non damage control 13 295 187
Lapamotomy—dsmage control B 2 18
Lapsrcszopy X 41 205
Orthopedic procedus IT (Ex-fixh 146 1]
‘Vascular ex plomtion 3 51 173
Limb amputation 1 8 45
‘Wound debridement B 141 178
Fasciotomy NA a1 NA
Ekin grafting 1 iz 160
Mz illofacial hzation MNA 46 NA
Mewrosmrgical NA L. NA
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Dhscussion

In our comparative study of two major trauma centers in
Japan and South Africa, it would zppear that the volume of
trauma in Japan is relatively imited for civilian surgeons o
eain sufficient exposure. The significant difference hetwean
the wo major trauma centers in Japan and South Africa is
almost ten times. Furthermore, penetrating trauma is also
rare in Japan. One year in PMTS provided an equivalent
exposune to peneirating trauma that one would otherwisa
require 124 yesrs to gain in KCH. Furthermaone, the number
of major operative procedunes G2.g. neck exploration, vascu-
lar ex ploration, laparotomy, etc.) woubd require over fifteen
years to aoquine. Practical exposum o the management of
trauma patients is essential if one hopes to train civilian sur
peons with the necessary skill set to manape these injuries.
Diidactic courses such as the Definitive Surgical Trauma
Care (DETC) course which combines lectumes, case solving
and the wse of animal madels has recently been introduced
in Japan. Although this course provides a solid theoretical
background for trauma cane, slots with places on the course
am still limited

A similar situation is likely toexist in other Asian and
Wesiem European countries. These “peaceful countries™
simply do not have sufficient trauma to ensure that those
managing it develop and maintain the appropriate surgical
skill s2t. However, the cument unstable global situation is
replele with potential thrests of war and urban terrorism.
This means that even in these countries surpeons may sud-
denly and unexpectedly be mquired to deal with military
type injuries. In light of this, it is imperative that countries
dieve lop comprehensive response systems capable of man-
aging a sudden unexpected demand for trauma care. An
effective sysiem requines prepamedness, which means mepe-
lar major trauma exercises. The limited trauma exposure
makes it difficult to train rauma surgeons and o develop
=n adequaie trauma team or system capable of dealing with
future calamities. Sowth A frica historically has a high burden
of trauma [ 15]. Its burden of inerpersonal vickne =nd pen-
elrating trauma is amongst the highest in the world. South
Adfrica has a welldeveloped surgical training sy stem with 2
track mcord of providing both academic and clinical trauma
training to surgeons from around the world.

In Japan, the low kevel of clinical exposure to major
military-type trauma is exscerbated by the disparate nature
of the rauma system. Although the low burden of rauma
in Japan should make it easier to concentrate irauma
patients at a designated trauma center, each of which cov-
ers a population of 2-3 million people, this has not been
done. In Tokyo, there are more than twenty- five emergancy
centers for a popolation of 13 million people [ 14, 17]. This
translates into one emergency center per 330, (0K populs-
tion. In addition, irauma patients are dispersed to smaller
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heospitals and facilities, thos further diluting the numbear of
lrauma patients presenting at the major emergency cent-
ers. Tham is currently no verification system for rauma
centers in Japan. This is in contrast to the sitluation in the
United States of America wheme trauma centers ae ranked
by the American College of Surgeons, from Level 1 which
provides a comprehensive service to Level 3 center which
provides 3 lower lbavel of trauma care [18]. The differ
ent leve s also take sccount of esources available in each
institution and the number of patients admitied per annum.
These categories define national standards for trauma came
in hospitals and trauma centers ae regularly re-verifed.

In addition to the lack of trauma oenter verification in
Jzpan, ther is currently no board fype sub-specialty gquali-
fcation for trauma surgery. There is 2 lack of early surgical
inpaut into trauma care. Trauma cane is often administered
primarily by emargency physicians without the appropri-
a2 imvolvement of trauma surpeons cepable of delivering
definitive care. When surgeons are imvolved, they are uso-
ally gastrointestinal or cardiovascolar surpeons who am
not primarily trained to manage severely injuned patients.
For historical reasons, the Japanese Surgical Society has
not been involved in planning for rauma management and
no specific rauma surgical training program exists. Whilst
the curment system appears to be adequate o manage low
volumes of predominzantly blunt trauma, in the event of
2 major terrorist incident the sysiem may not be resil-
ient enough to manage the sudden influx of major trauma
patients with military-type injuries. Planners need to
sirategize around this problem as recent events have shown
that cities which have enjoyed long periods of peace ame
now at risk for major une xpecied mass terror events.

One potential solution is the development of clinical
fellowships and exchange programs which allow surpeons
from couniries such as Japan o spend time in high volume
trauma centers either in South Africa or Morth America
[5]. It must, however, be understod that modarn trauma
care is 4 ieam effort. The archetypal modern war injury is a
blast injury and managing these complex injuries requines
input from & diverse group of people. These include ortho-
padic, plastic, urological, burn and general surgeons 25
wall a5 intensivists and anesthetists. In addition, allied
medical staff such a5 emergency nurses, respiratory and
physiotherapists and occupational therapists all play
essential roles in the acube care and ehabilitation of these
patients. This mezns that exposing 2 single surgeon to
trauma in & high-volume center will not ensure the devel-
opment of 2 collective institutionzl knowledge of trauma
management at the parent institution. It 2n exchange pro-
gram is st up it must look to send 2 broad range of staff
Lo the high-volume training center. In addition, programs
at the parent institution must be set up under the leader-
ship of staff who have attended the high-volume center to
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ensume that the trauma skills they acquired are passed on
to these institations.

‘This study has a number of limitations, which include the
fact that there are no natiomwide data available o compar
the overall rauma experience between the two countries, and
the only military data available are those which have been
reported in the literature. In addition, there is litte consensus
on the number of each of these key skills which peeds to he
szen and managed be fiore a surgeon can be considerad 1o be
climically competent. It is hoped that this paper may provide
& stimulus to more meaningful planming and data collection.
As stated in the introduction, the global geopolitical situa-
tion seems to be extemely ense and replete with potential
=nd actual conflicts. For this reason, endeavors such ax the
one described in this articke are of the wimost importance. It
miay wll be that major relief organizations as well 2= varioes
military medical services need to collzborate to attempt to
co~ondinate such a project.

Conclusion

Trauma training in Japan is hamstrung by a lack of clinical
material = well as by systematic factors. Training & raums-
compeient military or civilian surgeon in such an environ-
ment is difficult. Developing a trauma system in the country
may help address some of these deficits. In addition, devel-
oping academic exchange programs with countries which
can offer broader trauma experience is essential, however,
it is important to integrate these skills back into 2 trauma
sy stem once the individual returns bo Japanese practice.
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Chapter 3:

This chapter consists of a survey of international surgeons who have undergone a trauma elective
in South Africa. It describes their demographics and goes on to interrogate the influence the
elective had on their clinical competence. It attempts to examine how their exposure in South
Africa impacted their subsequent careers in their base countries. It provides some suggestions
as to how these electives can be formalized and used as leverage to develop other areas of South

African surgical training. It has been accepted for publication in the South African Medical Journal.
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Abstract:

Introduction

This study aims to investigate and document the extent of trauma clinical electives and to assess

the impact these had on the career of the various foreign surgeons who undertook them.

Methods

A mixed methods style questionnaire was compiled which sought to document the demographics
of the surgeons undertaking a South African trauma clinical elective, the clinical experience in
trauma which they had prior to the elective as well as the volume of experience they acquired

during their elective.

Results

A total of 60 questionnaires were sent out and twenty-one were completed. Of the respondents
there were 16 males and 5 females. Only 17 had undertaken a formal trauma rotation prior to
their elective in South Africa. The mean number of major resuscitations managed prior to rotating
through South Africa was 15 and the mean number managed during a 12 months rotation in South
Africa was 204. It would take each respondent 14 years in their country of origin to acquire an
equivalent level of exposure to major resuscitation. The mean number prior to their elective each
surgeon had been exposed to 0.5 gun-shot wounds (GSWSs) per year, 2 stab wounds (SWs), 0.1
blast injuries and 19 road traffic accidents (RTAs). The equivalent mean for their year in South
Africa was 106 GSWs, 153 SWSs, 4 blast injuries and 123 RTAs. The time necessary to achieve
a similar level of exposure to their South African experience if they had remained in their country
of origin was 213 years for GSWs, 73 years for SWs, 41 years for blast injuries and 7 years for
RTAs. It would take each respondent 3 years to insert as many central venous lines, 9 years for
tube thoracostomies, 9 years to perform as many surgical airways, 18 years to explore as many
SW of the neck and 93 years to explore as many GSW of the neck as they did during their South
African elective. The same applies to laparotomies for trauma. It would take 33 years to see and
perform as many laparotomies for GSWs to the abdomen and 374 years to perform an equivalent
number of GSW abdomens in their countries of origin. In addition, it would require 34 years-
experience to perform as may damage control laparotomies. In terms of vascular trauma, it would
take 23 years to see as many vascular injures secondary to SW and 77 to see an equivalent

number of vascular injuries secondary to a GSW.
Conclusion

A clinical elective in trauma in South Africa provides an un-paralleled exposure to almost all forms

of trauma in conjunction with a well-developed academic support program. Formalizing these
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trauma electives may allow for the development of exchange programs for South African trainees

who wish to acquire international exposure to advanced general surgical training.
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Introduction

As surgery has advanced over the last several decades the need for sub-specialist training
programs has increased. Increasingly, general surgical residency programs do not seem to be
able to provide trainees with the complete set of skills necessary to manage the modern surgical
patient holistically. This has led to the development of sub-specialist programs both in South
Africa and around the world. (1, 2) These are usually referred to as fellowships. In South Africa
and in the United States surgical fellowships may allow for the trainees to obtain a formal sub-
specialist qualification at the end of the rotation. Many trainees do not sit the formal sub-specialist
examination but will undertake the fellowship for the practical and clinical exposure. These are
sometimes termed ‘clinical electives’ to distinguish them from formal fellowships. International
clinical electives are increasingly popular and many surgeons will attempt to spend a year or two,
in a foreign environment at some point during their careers. There are many reasons for this,
which include social intangibles such as travel and exposure to foreign cultures and environments,
as well as ones pertaining to clinical practice. South African trauma experience and trauma
training remain highly thought of around the world. The huge burden of trauma in South Africa
combined with access to modern surgical resources, underpinned by a strong academic
foundation has made a clinical elective in a South African trauma center an important part of many
trauma surgeon’s training. (3-6) Over the last three decades numerous foreign based surgeons
at a variety of levels of training have undertaken a clinical elective in trauma in South Africa.
Despite the popularity of these clinical electives, they remain un-formalized and relatively
unstructured and there has been almost no academic review of their impact and role. This study
aims to investigate and document the extent of these trauma clinical electives and to assess the

impact these had on the career of the various foreign surgeons who undertook them.

Methods

A mixed methods style questionnaire was compiled which sought to document the demographics
of the surgeons undertaking a South African trauma clinical elective as well as the clinical
experience in trauma which they had prior to the elective as well as the volume of experience
they acquired during their elective. The survey is attached in appendix 1.

Results

A total of 60 questionnaires were sent out and twenty-one were completed. Of the respondents
there were 16 males and five females. The country of origin of each trainee is shown in Table 1.
There were 17 general surgeons, 3 emergency physicians and 1 pediatric surgeon amongst the
respondents. When asked about current subspecialty interests these were trauma and critical
care (4), vascular surgery (5), cardiac surgery (1), colorectal surgery (1), emergency medicine
(2), hepato-biliary surgery (1), general surgery (1), intensive care medicine (2) and urology (1).

Of the respondents only 17 had undertaken a formal trauma rotation prior to their elective in South
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Africa. In only 3 cases was this rotation at a Level 1 trauma center as defined by the American
College of Surgeons (ACS). Of the respondents, 17 felt that their career had benefited as a result
of their clinical elective. The mean number of major resuscitations managed prior to rotating
through South Africa was 15 and the mean number managed during a year rotation in South
Africa was 204. It would take each respondent 14 years in their country of origin to acquire an
equivalent level of exposure to major resuscitation. On mean in the year prior to their elective
each surgeon had been exposed to 0.5 gun-shot wounds (GSWSs), 2 stab wounds (SWs), 0.1
blast injuries and 19 road traffic accidents (RTAs). The equivalent mean for their year in South
Africa was 106 GSWs, 153 stab wounds 4 blast injuries and 123 RTAs. The time necessary to
achieve a similar level of exposure to their South African experience if they had remained in their
country of origin was 213 years for GSWs, 73 years for SWs, 41 years for blast injuries and 7
years for RTAs. Table 2 summarizes the pre-rotation and post-rotation exposure to different types
and mechanisms of trauma of the 21 respondents. It would take each respondent 3 years to
insert as many central venous lines, 9 years for tube thoracostomies, 9 years to perform as many
surgical airways, 18 years to explore as many SW of the neck and 93 years to explore as many
GSW of the neck as they did during their South African elective. The same applies to laparotomies
for trauma. It would take 33 years to see and perform as many laparotomies for GSW'’s to the
abdomen and 374 years to perform an equivalent number of GSW abdomens in their countries
of origin. In addition, it would require 34 years-experience, to perform as may damage control
laparotomies. In terms of vascular trauma, it would take 23 years to see as many vascular injures
secondary to a SW and 77 years to see an equivalent number of vascular injuries secondary to a
GSW. Table 3 summarizes the exposure each trainee had to procedures in trauma prior to and
post their elective in South Africa. In the final column of each table is an estimated length of time
it would have taken to achieve this level of clinical exposure if these surgeons had not undertaken

a clinical elective in South Africa.

Discussion

Trauma training and trauma preparedness is increasingly an area of concern around the world.
Formal military conflicts over the last two decades have ensured that most military surgeons have
been exposed to significant volumes of trauma. This experience is reflected in the large body of
literature which have emerged from these conflicts. (5,11-13) Currently it would appear that whilst
these formal conflicts are over, some form of asymmetric warfare is likely to continue for the
immediate future. This era of asymmetric warfare means that trauma may occur in un-excepted
areas away from the formal frontlines of conflict, as evidenced by the spread of urban terrorism,
which has over the last five years has blighted many major European cities. (7-9) In addition
ongoing social changes such as mass migration and ongoing urban poverty means that
interpersonal trauma is once again on the rise in major European cities. (7-9) This means that

trauma preparedness is a major concern. It is up to surgeons and emergency physicians around
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the world to ensure that they have sufficient experience and institutional knowledge to treat major

trauma.

There has been a response to this challenge and countries such as Australia have sought to
adopt guidelines such as the current Tactical Combat Casualty Care (TCCC) Guidelines, and the
Joint Trauma System (JTS) of the US Army Institute of Surgical Research. (10-13) Other countries
have followed suit in this. However, despite the widespread introduction of military style training
systems, which seek to impart the experience gained during the recent major conflicts to civilian
practitioners, the reality is that in countries in western Europe and Australasia there is a low rate
of penetrating and ballistic trauma. This means that it is difficult for emergency staff to obtain

real life clinical experience in the management of these injuries.

South Africa after twenty-five years of democracy remains a country of contrasts. (3,4) It has a
sophisticated infrastructure yet is plagued by huge socio-economic disparities and a stubbornly
persistent high burden of trauma. This heavy burden of trauma has allowed South African
trauma surgeons to obtain huge volumes of experience in the management of trauma and South
African trauma surgeons have acquired an international reputation for excellence. This
experience has been documented in a sustained output of publications dating back over the last
sixty years. (3,4,14) In addition the development of Trauma as a sub-specialty and the ongoing
drive to accredit Trauma Centers in the country has ensured that South African trauma care
continues to be held in high esteem across the world. This unique combination of clinical load,
infrastructure and academic output is what makes a clinical elective in trauma in so attractive to
a foreign surgeon.

If these trauma electives are to be used as leverage to develop and enhance South African
surgical training as a whole, they may well need to be formalized. Currently the situation is
somewhat anomalous in that South African institutions provide training to other countries and
receive no formal remuneration. Apart from the intangibles such as reputation and good will, these
electives provide no sustainable systematic benefit to South African institutions. This is short
sighted as there are many potential benefits. These include access to advanced laparoscopic and
transplant training for South African trainees who will be able to rotate through international
centers of excellence. (15) The formal development of research links may also allow South African
institutions to increase their access to major international collaborative funding and to laboratory-

based research.

Conclusion
A clinical elective in trauma in South Africa provides an un-paralleled exposure to almost all forms
of trauma in conjunction with a well-developed academic support program. The trainees who

completed such an elective all felt that the clinical exposure was of inestimable value. Formalizing
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these trauma electives may provide South African training programs with international exposure
and allow for the development of exchange programs for South African trainees who seek

advanced general surgical training abroad.
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Table 1. Country of origin.

Japan

Sweden

United Kingdom
Belgium

New Zealand
The Netherlands
India
Democratic Republic of
the Congo
Gabon

Ghana

Kenya
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Table 2. Pre-rotation and post-rotation exposure to different types and mechanism of trauma.

Major Trauma Resuscitation | 15 204 14
Gunshot wound 0.5 106 213
Stab Wound 2 153 73
Blast Injury 0.1 4 41
Road Traffic Accidents 19 123 7
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Table 3. pre-rotation and post-rotation exposure to procedure.

Prior to SA (Avg/Year)

During SA (Avg/Year)

Years to obtain

Blunt

CVP Line 9.8 29.2 3
Chest Tubes 5.9 50.1 9
Intubation 14.5 17.9 1
Surgical Airway 0.4 3.4 9
Neck Exploration - SW 0.3 5.4 18
Neck Exploration - GSW 0.03 2.8 93
Neck Exploration - Blunt 0.08 0.3 4
Thoracotomy - SW 0.2 12.6 63
Thoracotomy - GSW 0.02 3.7 185
Thoracotomy - Blunt 0.5 2.9 6
Laparotomy - SW 1 33.3 33
Laparotomy - GSW 0.07 26.2 374
Laparotomy - Blunt 1.3 12.5 10
Damage Control Laparotomy | 0.7 23.9 34
Peripheral Vascular Trauma - | 0.3 7 23
SW

Peripheral Vascular Trauma - | 0.07 5.4 77
GSW

Peripheral Vascular Trauma - | 0.3 2 7
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Conclusions

Currently, the global geo-political situation appears to be in a state of flux. Ongoing military
conflicts around the globe and the scourge of urban terrorism are increasing in major cities. The
implication is that even civilian surgeons in peaceful countries must be prepared to manage
unexpected large volumes of major trauma victims on short notice. These trauma victims may
very well sustain military type injuries. This was certainly the case during the Paris attacks and
Manchester bombing of recent years. In light of this, contingency plans are required for such
eventualities. However, it is difficult to ensure that staff have been exposed to sufficient volumes
of trauma to be competent and familiar with the management of these types of injuries. It is
essential that innovative strategies are adopted to ensure that in the event of a major urban terror
attack or other such disaster there are staff available who can provide surgical leadership. In
peaceful countries with much less interpersonal conflict and penetrating trauma, such as Japan,
trauma training is impeded by a lack of clinical material as well as by systematic factors. Training
a trauma-competent military or civilian surgeon in such an environment is difficult. South Africa
has a sufficient burden of trauma and a well-developed academic infrastructure to train trauma or
military surgeons in a civilian setting. Each index case as identified from the military surgery
literature has a sufficient volume in the PMTS. Based on the study, a 6-month rotation should be
sufficient to provide exposure to almost all the major traumatic conditions. In addition, PMTS have
sufficient academic support and capacity to ensure that such training is academically sound. Over
the last three decades, numerous foreign-based surgeons have undertaken a clinical trauma
elective in South Africa and have found this experience to be invaluable. Many of these surgeons
have gone on to play major leadership roles in trauma care in their home countries. This study
clarifies that an international trauma clinical elective in South Africa provides an unparalleled
exposure to almost all forms of trauma in conjunction with a well-developed academic support

program.
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Recommendations:

As it is evident that the current training offered by a civilian major trauma center in South Africa
offers sufficient clinical exposure and operative experience for international surgeons, developing
a formal exchange program will be beneficial. This will provide a formal program that allows
motivated international surgeons to access appropriate trauma training. This will be an adaptable
program that can be customized to meet the training needs of individual surgeons. The number
of external rotators at each time should be limited to prevent overcrowding. In addition, such a
program should provide new opportunities to foster links with international centers of surgical
excellence and lead to the development of reciprocal exchange programs where South Africa
surgeons can benefit from the expertise that overseas centers offer in advanced laparoscopy and
organ transplantation. Any such program must be mutually beneficial if it is to be fair and

sustainable.
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Appendix: Trauma Fellowship Survey

Demographics

MName

Age

Gendear

Country of Origin

Country Practiced

Current Country of Practice
Frimary Speciality

Frimary Subspeciality

General Surgery Residency

Where did vou completed vour residency?

How many years was the residency training programme?

How often do yvou rotate through different services during your residency?
Did yvour programme have specific rotation in Trauma Surgery?

Ifso, how long was the rotation?

Was the rotation based in a trauma centre?

[fso, was ita Level 1,2 ord (ACS) centra?

Did yvour programme have specific rotation in Critical Care?

If so, how long was the rotation?

Post Residency Training

Is post residency training compulsory in your country?

Is trauma surgery recognised as a subspecalty in vour country of practice?

Is formal trauma fellowship in order to practice as a trauma surgeon in your country?
Does vour country offer formal trauma fellowship?

Perception prior to working in South Africa

Did yvou feel vou trauma training and experience was adeguste during:
hMedical School?

Fesidency?

Fost Residency ?

Did yvou consider vour training adequets in managing:

Blunt trauma?

Fentrating Trauma?

SiA?

GEW?

South African Training

Have vou visted any South African Hospitals prior to taking up the position in SA?

Have yvou worked with any South African trained surgeon pror to applying for vour position?
What was vour perception of the quality of trauma training in SA prior to working here?

Is South African trrauma fellowship recogonised in your country?

Reason for Training in South Africa
Why did vou choose SA as the destination for trauma training?
Why did vou not choose other trauma training programme overseas”?

Funding

How was your trianing funded?
SA Departement of Health?
Sponsorad by own government?
Sponsorad by own hospital?
Self funded ¥
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Clinical Experience Prior to SA
How many of the following cases have you managed prior to working in SA?
Major Trauma Resuscitation
Gunshot wound

Stab Wound

Blast Injury

Road Traffic Accidents

How many of the following procedures have you performed or assisted priory to working in SA?
CVP Line

Chest Tubes

Intubation

Surgical Airway

Neck Exploration — SW

Neck Exploration — GSW

Neck Exploration — Blunt
Thoracotomy — SW

Thoracotomy — GSW

Thoracotomy — Blunt

Laparotomy — SW

Laparotomy — GSW

Laparotomy — Blunt

Damage Control Laparotomy
Peripheral Vascular Trauma — SW
Peripheral Vascular Trauma — GSW
Peripheral Vascular Trauma — Blunt

Clinical Experience during SA
How many of the following cases have you managed prior to working in SA?
Major Trauma Resuscitation
Gunshot wound

Stab Wound

Blast Injury

Road Traffic Accidents

How many of the following procedures have you performed or assisted in SA?
CVP Line

Chest Tubes

Intubation

Surgical Airway

Neck Exploration — SW

Neck Exploration — GSW

Neck Exploration — Blunt
Thoracotomy — SW

Thoracotomy — GSW

Thoracotomy — Blunt

Laparotomy — SW

Laparotomy — GSW

Laparotomy — Blunt

Damage Control Laparotomy
Peripheral Vascular Trauma — SW
Peripheral Vascular Trauma — GSW
Peripheral Vascular Trauma — Blunt

Career Progression

How long did you spend working in South Africa?

Did you consider your training in SA relevant?

Has your career progressed as a direct result of your time in SA?

Personal
Did you encounter any situation where you personal safety was at risk?
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Appendix: BREC approval

.L UNIVERSITY OF ™
a8 KWAZULU-NATAL
™ INYUVESI

1
A YAKWAZULU-NATALI

01 August 2017

Dr H Uchine {216076538)
School Clinical Medicine
College of Health Sciences

hayakiu@gmail.com
Dear Dr Uchino

Protecol: Quantifying the clinical exposure needed to adequately prepare military surgeons for deployment
to conflict and disaster zones
Degree: MMedSc
BREC Ref Mo: BE427/17
EXPEDITED APPROYAL

A sub-committee of the Biomedical Research Ethics Committee has considered and noted your application
received on 07 July 2017,

The conditions have been met and the study is given full ethics approval and may begin as from 01 August 2017,

This approval is valid for one year from 01 August 2017. To ensure uninterrupted approval of this study beyond
the approval expiry date, an application for recertification must be submitted to BREC on the appropriate BREC
form 2-3 months before the expiry date.

Any amendments to this study, unless urgently required to ensure safety of participants, must be approved by
BREC prior to implementation.

Your acceptance of this approval denotes your compliance with South African Mational Research Ethics
Guidelines (2015), South African Maticnal Good Clinical Practice Guidelines (2006) (if applicable) and with UKZN
BREC ethics requirements as contained in the UKIN BREC Terms of Reference and Standard Operating
Procedures, all available at : Luikzn. / rch-Ethics/Biomedical-Research-Ethi .

BREC [s registered with the South African Mational Health Research Ethics Council (REC-290408-009). BREC has
Us Office for Human Research Protections (OHRP) Federal-wide Assurance (FWA 678).

The sub-committee’s decision will be RATIFIED by a full Committee at fts next meeting taking place on 12
September 2017,

We wish you well with this study. We would appreciate recelving copies of all publications arising out of this
study,

Yours sincerely

‘essor V Rambiritch
Deputy Chair: Biomedical Research Ethics Committee

et supervisor: damianclar@gmail.com
oo postgraduate administrater: jantileswukezn.ac.za
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