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Summary

Objective. Complex limb traumas often involve both bone and soft tissue
and can undermine the survival of the patient. In recent decades, with the
spread of microsurgical techniques, it has been possible to treat both soft
tissues and bone lesions at the same surgical moment. The purpose of
this study is to evaluate the orthoplastic and microsurgery skills of Italian
orthopaedists and their perception about the trauma network.

Methods. An anonymous questionnaire of 24 questions was formulated
and sent, between October 2022 and February 2023, to all members of
two orthopaedic scientific societies: O.T.0.D.| (Ortopedici Traumatologi
Ospedalieri D’ltalia) and WOW (Women in Orthopedics Worldwide) ltalia.
Results. The survey was answered by 224 orthopaedists. 60% have
not received any training in microsurgery and only 4% intend to start
a training course in this field. More than 60% of the sample of ortho-
paedists who do not work in a microsurgery or orthoplastic center re-
ports that they can hardly direct a patient to a reference center. 83% of
them believe that some patients they treated could have benefited from
microsurgery or orthoplastic expertise. 94% of respondents believe
that the network of trauma centers in Italy would benefit from a greater
spread of microsurgery and orthoplastic centers.

Conclusions. This survey shows that a comprehensive network of re-
constructive centers is a major need for the orthopedist working in a
trauma setting. The current orthoplastic network unfortunately still does
not fully permeate the entire national territory and microsurgery is not
yet evenly spread.

Key words: orthoplasty, microsurgery, reconstructive, complex limb inju-
ries, traumatology, orthopedics, trauma center, education

INTRODUCTION

Patient care is in continuous evolution and quality of life is constantly im-
proving at many levels in developed countries. Specialization in medicine
and surgery firmly decreased morbidity and mortality for many diseases,
including traumatic and oncological fields .
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Treating major limb traumas opens a range of alterna-
tives. Historically “life before limb” always guided the
physician to take radical solutions in the pre antibiotics
era and also in the last century, in trench and wartime.
If amputation always had bad connotations, nowadays
collaborations of several specialties including psychia-
trists, physiatrists and new materials and sophistication
of prosthesis reduced disability and increased function
and reliance of devices 2°.

Development of new surgical techniques in the last five
decades opened a new range of alternatives where
limb reconstruction became a conceivable way. Micro-
surgery gave the opportunity to cover even large soft
tissue or bone defects and to reimplant extremities.
Management of such complex cases requires reorgani-
zation of the hospitalization even from the access to the
emergency room and of the surgery units.

Treating both bone and soft tissue or vasculonervous
lesions can’t be taken forward from a single point of
view but “the principles and practices of two specialties
applied to a clinical problem by either a single practi-
tioner, or a team of practitioners working together for
the patient’s benefit”. Orthopedic and plastic expertises
can’t run in parallel lanes 7.

Complex limb injuries are lesions harming the survival of
the anatomical district involved and potentially impact-
ing the survival of the patient in the days post trauma.
Bone and soft tissues must be involved. Skin can be
close or open and so fractures. Crush syndrome often
can be an underestimated lesion with a terrifying events
cascade. Vascular lesions need to be assessed at first
glance in emergency room and periodically reevaluted.
High level of disability is reported in the first two years
after this kind of trauma. Complex limb trauma neces-
sitates multidisciplinarity. Bony restoration and soft
tissue coverage are the goal of treatment. Classically,
expertise in bone fixation can be found in orthopedic
surgeons and management of soft tissue with flaps and
microsurgery techniques rely on the plastic surgeon.
Optimizing the treatment to effectively treat all the tis-
sues with a comprehensive therapeutic plan facilitate
healing, accelerate return to function and reduce dis-
ability in the long term. This cross-disciplinary approach
is orthoplasty.

In Italy trauma centers don’t have a structured organiza-
tion standard for complex limb traumas, shared among
regions. They may be addressed to hospitals differing
in dimensions and organization that can answer to the
“hub and spoke” logic '°. If in some regions there is a
strong connection between the two, especially for hand
neurovascular traumas, in other regions and for com-
plex limb injuries the path can be rough.

Even in hub centers collaboration and partnership be-
tween orthopedic and plastic specialties can be faint

and access to microsurgical resources maybe delayed
or hardly organized, notably in the urgence/emergence
setting. Considering these assumptions the window of
opportunity between a reconstructive or an amputative
plan is narrower.

This study aims to provide information about the per-
meation of microsurgery and orthoplastic organization
in Italy among orthopedic and traumatology surgeons,
their perceived importance of microsurgery training, ex-
ploring challenges and limits of the healthcare in acute
treatment of complex limb injuries and how ltalian sur-
geons would imagine the trauma network.

METHODS

A 24 questions anonymous web-based survey was
developed using Google Forms (Google LLC, Mountain
view, California, USA) and drawn to attention of all the
members of the Italian Society of hospital orthopedics
and traumatologists (O.T.0.D.l.) and the members
of the ltalian branch of WOW (Women in orthopedics
worldwide). To maximize participation, it was sent by
email in the official mailing list with reminders between
October 2022 and February 2023. Distribution within a
microsurgery, hand or orthoplastic organization would
surely have had a better reception but it would have
offered a partial and flawed view of the trauma network.
For ensuring reliability the questionnaire was formulated
including “alternate form" questions and to increase
validity some scenarios were taken for e.g. A require-
ment of minimum number of answers was established
for submission and some questions were mandatory.
There were 23 multiple choice questions and one open-
ended comment.

Survey comprised three discrete sections focusing on
demographics, quality and method of training and local
trauma network organizational modalities.

Data were collected using Excel (Microsoft Corp, Red-
mond, USA).

RESULTS

Two-hundred-twentyfour response were obtained. The
demographic aspects showed that 49% of the inter-
viewees were between 30 and 40 years old, 21% were
between 41 and 50 years old (Fig. 1). 59% were male
and 41% were female. More than 80% work in a trauma
center. 77% of all the participants completed their resi-
dency program. About half did not receive any kind of
plastic surgery knowledge during their post-graduate
training. About 60% of the interviewees did not receive
any form of microsurgery training (Fig. 2) and only 23%
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Figure 1. Age of the interviewees.

Figure 2. Percentage of the orthopedists trained in microsur-
gery.

of them obtained advanced certified skills (Fig. 3). 67%
of orthopedists without any experience in microsurgery
are not willing to start any kind of training program.
Only 40% of the participants know the BAPRAS/BAO ™
recommendation for treatment of leg open fractures
(Fig. 4). 14.4% of the interviewees works in a micro-
surgery or orthoplastic center. 80% of them thinks their
hospital does not confer appropriate resources to their
unit. About 70% of the surgeons who don’t work in an
orthoplastic/microsurgery center refers their hospital
does not have any kind of dedicated service to treat
complex limb injuries even if about 90% of them believe
some patients they had in charge probably would have
beneficiated of a different treatment (Fig. 5). More than
60% of the surgeons who don’t work in an orthoplastic

Figure 3. Microsurgery training methods.

Figure 4. Percentage of orthopedists who are familiar with
BAPRAS/BAO recommendation for open tibia fractures (from
Nanchahal et al., 2009, mod.) ™.

center find any kind of difficult in addressing a patient
to a reconstructive center, even out of an emergency
context (Fig. 6). 95% of the participants believes Italian
trauma network would benefit from a more widespread
of orthoplastic or microsurgery centers.

DISCUSSION

Provide an adequate care of complex limb injuries is a
big concern nowadays. The traditional orthopedic ap-
proach to primary fixes the bone and to delay an effec-
tive treatment of the soft tissues has many drawbacks.
If the majority of hospitals can take advantage of the
presence of the orthopedic surgeon, a plastic service
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Figure 5. For the orthopedists that don’t work in an hospital
with microsurgery or orthoplastic unit, a consideration about
their treatment of complex limb injuries.

within is not common, especially in medium and small
trauma centers. In addition, not all the plastic surgeons
are experienced in limb reconstruction, even if they
possess skills in microsurgery ©. In England there are an
estimated 20.000 cases of major trauma per annum,
resulting in approximately 5.400 deaths annually >4,
According to the WHO (World Health Organization), ex-
tremity trauma affects more than 20 million individuals
per year 5. Legs are one of the most involved districts
in complex injuries. Open tibia fractures represent '©
nearly 40% of all long bone fractures. Given the ana-
tomic characteristics they are prone to soft tissue dam-
ages and vascular lesions. Deep infection and risk of
malunion/nonunion are common complications of open
tibia fractures and they are associated with higher so-
cial costs '"'°. Since the '90s surgeons benefited of the
temporary NPWT to care for soft tissue damages in the
expectation of a definitive reconstruction. Unfortunately
seeking to avoid microsurgical reconstruction prolong-
ing NPWT has been associated with high infection rates
including osteomyelitis 2°.

The concept of a comprehensive treatment of the in-
jured limb starts in the 16" century with Jean-Frangois
Malgaigne, Ambroise Pare, Guillaume Dupuytren and
Alfred Velpeau 2'22 but it was during the 60’s and 70’s
that the groundwork for modern orthoplastic has been
laid 2325, Microsurgery opened the borders to flaps,
replantation and allo-replantations. During the 90’s it
was Godina who described the one step procedure
for both soft tissues and bone in one surgical time. As
a result of this many studies 262° described the ben-
efits of this cross-sectional approach, as reduction of
nonunions, infections and better long-term outcomes.

Figure 6. For the orthopedists who don’t work in an hospital
with microsurgery or orthoplastic unit, their difficulty to refer a
patient to a center with those resources.

In 2009 the BOA (British Orthopaedic Association) and
BAPRAS (British Association of Plastic, Reconstructive
and Aesthetic Surgeons) released the standards for
treatment of open fractures, including the concept of
one step procedure ''. Several authors claimed benefit
of an even more radical approach %931, Interviewees
of this survey also believed some of their patients could
have been treated differently, with different resources.
In UK the advent of major trauma centers (MTC) pro-
vided significant improvements in complex limb injuries.
Reorganization of the trauma chain from the treatment
at the location of the event to the appropriate trauma
center for the acute treatment improved patient’s out-
come 2,8,13,32.

In Italy we have 634 hospital facilities with urgence unit.
They are categorized into three complexity levels: PS,
| level DEA (Department of Emergence), Il level DEA.
While PS are the smallest facilities with basic services,
| Level DEA are the spoke hospitals, Il level DEA are
the hub with the highest specializations regarding the
urgence setting. Requirements for the hub centers are
both qualitative (mandatory services, special geograph-
ical areas) and quantitative (catchment area, number of
beds) 108,

Permeation of microsurgery capabilities in italian or-
thopedics, even if steadily increasing, is still low as
confirmed in this survey. Furthermore, although its
importance is well recognized, fewer than half of the
interviewees without any training in microsurgery plans
to starting on.

There are 101 Il Level DEA and 239 of | level. Only
34 hospitals host a reconstructive and microsurgery
center, organized in unit, service or with a described
activity of reconstructive surgery included in the or-
thopedic or plastic unit. Most of them are in the north/
center Italy and there are regions without a consistent



reconstructive or microsurgery urgence activity 2. The
results of this survey reflect the reality of the Italian
trauma network.

Official epidemiological data are unavailable. As things
stand, they will be unavailable. Ministerial naotifications
may include “leg wound” or “open tibia fracture” without
discriminate the severity of the clinical picture. There-
fore, a posteriori, it can be challenging to determine
the number of patients who could have benefited from
microsurgery and an orthoplastic treatment. Hospital
reimbursements for microsurgical treatments in ltaly do
not match indeed the actual surges committed by the
hospital. Worth considering that countries with a dec-
ades-long established path for complex limb injury still
experience a strong debate about the right allocated re-
sources . In ltaly a true epidemiological picture would
help in determining the cost of a delayed treatment or
of the complications of an insufficient therapeutic path
nowadays. Patients with complex limb injuries are usu-
ally in working age 141819,

CONCLUSIONS

Results of this survey demonstrate that creating a com-
prehensive network of reconstructive centers is a major
need for the orthopedic surgeon working in a trauma
setting. It is beyond doubt that from a sharing stand-
point of expertise and resources, a greater permeability
of microsurgery training and experience would be ad-
visable, even only to screen the right patient to central-
ize in a reconstructive trauma center, knowing the limits
of orthoplasty, or to aid the first surgeon operator in a
microsurgical case. In our opinion, a mandatory basic
training in micro- and reconstructive surgery during the
residency program for orthopedic and plastic surgeons,
supported by an official independent organization as
the lItalian Society of microsurgery (S.I.M.) would be
advisable.
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