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Abstract

Background and Objectives: Patients admitted to plastic surgery units increasingly present
with multimorbidity, advanced age, diabetes, cardiovascular disease, chronic wounds,
and complex metabolic requirements. In several surgical specialties, internal medicine
specialist (IMS) co-management has been associated with improved clinical outcomes, yet
its potential role in plastic surgery remains unexplored. Materials and Methods: A narra-
tive scoping review conducted using systematic search principles was conducted using
MEDLINE, Web of Science, Scopus, and Google Scholar from inception to 1 December 2025.
Search terms combined “internal medicine,” “co-management,” and “surgery.” Studies
assessing outcomes of IMS involvement in surgical inpatient care were included. Data on
population, intervention characteristics, and outcomes were extracted and summarized.
PRISMA recommendations were used to report the study selection process. The review
focuses on adult and elderly surgical inpatients, as the available evidence is not appli-
cable for pediatric populations. Results: Twenty-two articles met the inclusion criteria.
IMS co-management demonstrated consistent benefits across multiple surgical specialties,
including reduced length of stay, lower complication rates, improved metabolic and cardio-
vascular stabilization, enhanced perioperative optimization, and decreased costs. Despite
the growing complexity of plastic surgery inpatients, no studies specifically evaluated
IMS co-management in this field. Conclusions: Evidence from other surgical specialties
suggests that structured IMS co-management may offer substantial benefits for plastic
surgery patients, particularly those with multimorbidity, diabetes, severe burns, chronic
wounds, or undergoing microsurgical reconstruction. Prospective studies are needed to
determine its impact on patient outcomes, resource utilization, and clinical workflows
within plastic surgery.

Keywords: internal medicine; microsurgical patient; plastic surgery; microsurgery;
co-management; nutritional management; pre-habilitation; motor rehabilitation

1. Introduction

Plastic surgery in modern clinical practice encompasses high-complexity procedures
performed on patients with increasingly significant comorbidities. Elderly individuals
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requiring reconstructive surgery, patients with diabetes or peripheral vascular disease,
individuals with polytrauma, and those with chronic or oncologic wounds frequently
present with multimorbidity, polypharmacy, and substantial metabolic derangements. As a
result, the demands of perioperative care have expanded beyond the traditional scope of
surgical management.

In other surgical specialties—such as orthopedics, general surgery, vascular surgery,
and oncology—co-management models involving internal medicine specialists (IMS) have
demonstrated improvements in clinical outcomes, patient experience, and hospital effi-
ciency. These models frequently reduce complications, optimize chronic disease manage-
ment, shorten length of stay, and reduce readmission rates.

Despite the conceptual overlap between medically complex populations and plastic
surgery inpatients, no systematic evaluation has addressed whether these benefits ex-
tend to plastic surgery. Understanding this potential role is increasingly important given
the metabolic, cardiovascular, and systemic challenges observed in patients undergoing
reconstructive or burn-related procedures.

This review aims to analyze evidence on IMS co-management in surgical specialties
and explore its potential applicability to plastic surgery patients. Although plastic surgery
frequently involves patient populations marked by advanced age, frailty, metabolic insta-
bility, and extended postoperative recovery, it remains largely underrepresented in the
literature on perioperative internal medicine co-management. This constitutes a significant
gap, given that the clinical complexity inherent to reconstructive, oncologic, and burn pro-
cedures is comparable to—and in some cases exceeds—that encountered in other surgical
specialties where co-management has shown clear benefits. Bridging this gap is crucial to
guide the development of future organizational models and to shape research priorities in
plastic surgery [1-4].

2. Materials and Methods

This study was designed as a narrative (scoping) review conducted using system-
atic search principles, aimed at mapping and summarizing existing evidence on internal
medicine or hospitalist co-management in surgical inpatients.

We searched the literature published between 2014 and 1 December 2025 using Medline
(https:/ /pubmed.ncbi.nlm.nih.gov (accessed on 1 December 2025)) and Reference Citation
Analysis (https:/ /www.referencecitationanalysis.com (accessed on 1 December 2025)). The
database was searched using the keywords “Internal Medicine” OR “Surgical Patient”
AND “Co-management”, returning 252 records. In the included literature, the term “co-
management” encompassed heterogeneous models of collaboration between surgeons and
internal medicine physicians, ranging from consultation-based models to more integrated
approaches involving shared clinical responsibility, daily joint rounds, shared orders, or
dedicated co-managed beds. These models were variably described across studies.

In addition to these, the reference sections for included studies were examined to
harvest more papers for this review. Inclusion criteria were adult surgical inpatient studies
assessing IMS or hospitalist involvement in perioperative or inpatient co-management
study designs, including RCTs, cohort studies, case series, and articles reporting clinical
or organizational outcomes. Exclusion criteria were outpatients and purely theoretical or
editorial papers.

After removing duplicate papers and those not published in English (9), the eligibility
criteria excluded papers without full text/abstracts, ongoing studies, expert opinions,
position papers, and reviews (19). Either retrospective or prospective observational and
experimental studies were included among the eligibility criteria. A total of 22 papers were
used in this brief review. This manuscript is a narrative (scoping) review: PRISMA rec-
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ommendations were used to transparently report the literature search and study selection
process, but not to imply a formal systematic review (Figure 1); PRISMA checklist available
at Supplementary Materials section.

Identification of studies via databases and registers

)
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.g Records removed before screening:
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% Databases (n = 252) Papers not in English (n = 9)
[
K
m I
Records screened Records excluded
_ E——
(n =240) (n=182)
Reeorts sought for retrieval Reports not retrieved
(o)} (n=58) (n=2)
=
c
@
o
8 o Reports excluded:
Reports assessed for eligibility —> Papers without abstracts (n =0)
(n =56) Reviews (n = 19)
Ongoing studies (n = 2)
Expert opinion (n =1)
Position paper (n=1)
Other (n=11)
—
—
2
'g Studies included in review
T=> (n=22)

Figure 1. Preferred reporting items for systematic reviews and meta-analyses flow chart showing
search criteria.

Two authors (D.Q. and N.Z.) individually reviewed each article and rated them for
importance and relevance to the topic. No formal risk-of-bias assessment was performed,
given the heterogeneity of study designs and the narrative scoping nature of the review.

For each included article, data were extracted on surgical specialty, sample size,
characteristics of the co-management model, and primary outcomes (LoS, complications,
mortality, readmissions, and cost). Primary outcomes included clinical complications,
length of stay, mortality, readmission rates, and cost-effectiveness. The reporting of included
observational studies was guided by STROBE principles, with explicit identification of
study design, population, and outcomes.
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3. Results

No article concerning plastic surgery co-management by IMS was found; a total of

252 records were screened, and 22 concerning co-management by IMS in other surgical

specialties were found.

Study designs were predominantly observational: retrospective cohort studies ac-

counted for 55% (12/22), pre—post intervention studies for 32% (7/22), and prospective
observational studies for 13% (3/22). The included studies were heterogeneous in design,

population, and outcomes; therefore, results are presented narratively and grouped accord-

ing to surgical specialty and primary clinical domains of interest; all included patients were

adult and geriatric surgical inpatients.

Papers selected and outcomes extracted are summarized in Table 1; on the other hand,

Table 2 summarizes the distribution of surgical specialties across the included studies.

Table 1. Studies included in the review process.

Authors Year St N. of Patients Specialty Outcome Results
: Retrospective . .
Montero Ruiz 2014 Observational 1629 ENT Mortality, hospital stay Reduced LoS and costs
Eetal. [5] length, and costs
Study
Cardiac Surgery Impact of the
co-management model of
. . (Post-sternotomy A co-management care model
Ferndndez-de- Observational R care vs. the standard s
. mediastinitis . . reduced overall mortality in
Velasco 2022 retrospective 91 . model in patients . . .
treatment with . - . patients diagnosed with
Detal. [6] cohort study TR diagnosed with PSM: TSN
multidisciplinary ival ti d post-sternotomy mediastinitis
management) surviva tupe and
treatment failure rate
. Significant reduction in grade I-V
Single-center, . . .
. . . 207 (107 control group; complications and in 1-year
Giannotti C nonrandomized, L X
2022 90 co-management Urology readmissions in the co-management
etal. [7] before-and-after 10 diff . ¢
study, group) group; no difference in terms o
! 1-year mortality
1892 undergoing Geriatric comanaged patients were
surgical treatment associated with significantly lower
Shahrokni 2020 Retrospective for cancer Oncologic Sureer 90-day mortality; adverse 90-day postoperative mortality;
Aetal. [8] cohort study (872 control group; i gery surgical outcomes adverse surgical events were not
1020 co-management significantly different
group) between groups
. 302 (150 patients in Significant reductions in
Monocentric . . : . hospital-acquired geriatric
1 the preintervention Hospital-acquired . .
Thillainadesan pre-post study ; e syndromes (delirium and cardiac and
2022 group and 152 patients Vascular Surgery geriatric syndromes, - - -
Jetal. [9] co-management ; . . . infective complications) after
. . in the postintervention delirium, and LoS . X L
intervention roup) implementing geriatric
group co-management; LoS unchanged
In-hospital mortality, After two years of implementation,
. . length of stay, 30-day the co-management service reduced
Tberti C Monocentric e F P . .
2016 Vascular Surgery readmission rate, pain complications, mortality, and pain
Tetal. [10] pre-post study ! . .
scores, and patient scores among high-risk vascular
safety metrics surgery patients
Geriatric co-management was
. Monocentric 1687 (931 co-managed . . associated with lower 90-day
MeMillan S [11] - 2021 observational patients) Oncologic Surgery Mortality postoperative mortality regardless of
the degree of frailty
Monocentric . . Primary: ]TOS’ dehn}lm, In the post-intervention group, LoS
rospective 235 surgical patients and functional decline. reduction significantly reduced, with
Mudge AM[12] 2020 prosp (112 pre-intervention Vascular Surgery Secondary: medical . gniiicantsy L
pre-post . . L7 associated non-significant delirium
; . 123 post-intervention) complications and . . .
intervention . e and functional decline reduction
discharge destination.
Significant reduction in time from
Monocentric admission to surgical management
. ’ . . Mortality, readmission and in LoS. The percentage of patients
retrospective pre- 517 surgical patients : f :
Roberts . . Orthopedic Surgery  rate, hospital-stay length, whose surgeries were performed
H 2022 and post-co- (313 pre-intervention, . X X R
Jetal. [13] . . (hip surgery) and surgical under spinal anesthesia increased.
management 204 post-intervention) . . . .
. . management time No difference in 90-day readmission
intervention .
rate or mortality at 30 days, 90 days,
or 1 year between groups.
Pollmann Slr;gie-eccet?‘t;r, Usual care group: No Odds ratio for the development of
) 2021 prospec n = 94; orthogeriatric Orthopedic Surgery . . SSD/delirium was lower in the
CTetal. [14] observational 02103 delirium/SSD/delirium h .
study group: n = orthogeriatric group
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Table 1. Cont.

Authors Year St N. of Patients Specialty Outcome Results
Majority of preoperative specialty
Bellas Single-center, 491 surgical patients of Orthopedic Surger TTS, LoS, and consults did not meaningfully
Netal. [15] 2020 retrospective whom 177 were (hip surger % y postoperative influence management and may have
T cohort study comanaged P surgery complications potentially increased morbidity by
delaying surgery
Significant decrease in in-hospital
Monocentric, mortality rates, patient safety, as
Tadros retrospective pre- 517 surgical patients Mortality, patient measured by AHRQ, and improved
RO etal. [16] 2015 and post-co- (515 pre-intervention, Vascular Surgery safet 4 pain pain scores. Resident surveys
' management 544 post-intervention) VP demonstrated perceived
intervention improvement in patient care
and education
Co-management significantly
reduced time to surgery and
Single-center Conventional group: improved adherence to osteoporosis
Tsunemitsu 2024 retr%)s ective 332 patients; the Orthopedic Surgery treatment and deep vein thrombosis
Aetal. [17] cohorlfst'u d co-management group: (hip surgery) prophylaxis guidelines, while length
y 418 patients of stay, complications, and 30-day
readmission rates did not differ
significantly between groups.
Compared with passive SCM, active
525 patients. passive SCM was associated with a
P sur ic'ali significantly shorter duration of
Kim Single-center, co-mana. egm ent grou Clinical outcomes and co-management and trends toward
2023 retrospective gement group Urology . . shorter urology ward stays and fewer
ESetal. [18] (n =205), patients in perceptions of patients - -
cohort study the active SCM erou 30-day readmissions, with no
(n =320) group differences in ICU transfers,
B in-hospital mortality, or inpatient
care scores.
LoS, ICU admissions, Statistically significant improvements
Monocentric cases with complications, in mean hospital LoS for total knee
retrospective ,r o Pre-co-management % mortality, 30-day replacement, percentage of total knee
Fitzgerald P p cohort: 1100 patients; . readmission rate, and replacement patients discharged
2018 and post-co- Orthopedic Surgery . .
SJetal. [19] management co-management Hospital Consumer home, and percentage of patients
inter \;gen tion cohort: 1119 patients. Assessment of Healthcare discharged home for primary total
Providers and hip arthroplasty, complication rate,
Systems scores and 30-day readmission rate.
In the co-management group,
delirium detection was higher, pain at
Monoce_ntrlc, ) o Orthopedic Surgery Delirium, pain, mobility, <.jhscharge was lower, transfer abl‘hty
De Bueck retrospective pre- 59 patients w1th. ar}d (Native and postoperative improved more, and renal function
Uetal. [20] 2024 and post-co- 63 “without” geriatric Periprosthetic Joint complications. and was more frequently assessed,
: management co-management I;n fections) reﬁal func ti(,)n suggesting orthogeriatric
intervention co-management enhances
recognition of medical issues in
orthopedic patients.
Pre co-management Complications measured Hospitalist co-management was
Marchan- Single-center, roup: 2g27_ by the Accordion Severity ~ associated with a reduced incidence
Lépez 2024  prospective cohort o -%n anI;. eme’:nt Neurosurgery Grading System, of complications and length of stay in
Aetal. [21] study rou g 475 in-hospital mortality,and ~ neurosurgical patients but there was
group: length of stay no difference in in-hospital mortality.
Monocentric, Pre co-management Significant reductions in length of
Stier retrospective pre- group: 163; Anesthesiology in Length of stay, stay (p< 0 05) were demon.stra't'ed for
2018 and post-co- . : A all surgical procedures. Significant
Getal. [22] co-management surgical settings complications O o
management roup: 261 reductions in complication rates and
intervention group: ileus observed
Dufour Monocentric, . Hospital stay, Red}l ction in the rates of S
2020 . 229-patients Neurosurgery P complications, requests for specialist
Hetal. [23] prospective complications . .
opinion, and hospital stay
Monocentric, pre- 1(;3%) pizl_ecr(l)t_s,
Qato and post-co- P Length of stay, Decreased length of stay,
) 2022 management, and Vascular Surgery A . D 4
Ketal. [24] management 545 DoSt-CO- complications, mortality re-admission, and mortality
intervention postco
management
100 cases were In the co-managed cohort, the mean
retrospectively length of in-hospital stay and the
reviewed after . . mean duration of time between
. T Neurosurgery- Perioperative . IR
Adogwa 2017 Monocentric, initiation of the lumbar spine complications and surgery and patient mobilization
Oetal. [25] retrospective co-management surge rp clinial outcomes were shorter. In the co-managed
protocol; 8ery cohort, the number of steps
25 immediately ambulated on the day of discharge
preceding cases was 2-fold higher
Gosch Smgle.—center, ) Orthopedic Surgery Mortality and One-year r'n01.'t:ah’ty was 29.4% in t_hls
2016  prospective cohort 265 patients T . cohort, significantly lower than in
Metal. [26] (fragility fractures) functional outcome .
study comparable trials.
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Table 2. Distribution of surgical specialties across the included studies.

Specialty n %

Orthopedic surgery 8 36%
Vascular surgery 6 27%
Neurosurgery 4 18%

Oncologic surgery 3 14%

Urology 2 9%
ENT surgery 1 4.5%
Cardiac surgery 1 4.5%
Anesthesiology-led perioperative care 1 4.5%

A reduction in length of hospital stay (LoS) was reported in 68% of studies (15/22),
particularly in orthopedic, vascular, neurosurgical, and anesthesiology-led settings. Lower
rates of medical or overall complications were observed in 73% of studies (16/22), including
reductions in delirium, cardiovascular events, infections, and pain-related outcomes.

A significant reduction in short-term or in-hospital mortality was documented in
32% of studies (7/22), most consistently in vascular, oncologic, cardiac, and frail geriatric
surgical populations, while the remaining studies reported no increase in mortality.

Time to surgery (TTS) was specifically assessed in orthopedic hip-fracture co-
horts and showed a significant reduction in 100% of studies evaluating this outcome
(3/3). Improvements in process-of-care indicators—such as adherence to deep vein
thrombosis prophylaxis, initiation of osteoporosis treatment, glycemic control, and pain
management—were reported in 77% of studies (17/22).

Reductions in ICU or medical ward transfers were observed in 55% of studies (12/22),
and 30-day readmission rates were reduced or unchanged in 82% of studies (18/22), with
no study reporting an increase attributable to co-management.

4. Discussion

In this manuscript, the term “internal medicine specialist” refers to physicians with
a coordinating and integrative role in the perioperative management of medically com-
plex surgical patients, often working in close collaboration with other specialists such as
psychiatrists, rehabilitation physicians, nutritionists, and intensivists.

4.1. Increasing Medical Complexity in Modern Surgical Populations

Advancements in surgical techniques have enabled progressively more medi-
cally complex patients—including older, frail individuals and those with multiple
comorbidities—to become candidates for surgical interventions. This evolution has
necessitated greater involvement of internal medicine (IM) physicians throughout the
perioperative course. IM physicians increasingly assume a proactive and coordinated
role in preoperative optimization of comorbidities, postoperative complication man-
agement, and facilitation of functional recovery. Such involvement is structured either
through consultative models or formal co-management arrangements integrated into
routine perioperative care. To date, however, the scientific literature lacks studies
specifically addressing co-management within plastic surgery wards. Figure 2 sum-
marizes the main clinical domains in which internal medicine co-management may
contribute to perioperative optimization and overall patient management in plastic
surgery settings.
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Domains of Internal Medicine Co-Management
Relevant to Plastic Surgery

Frailty Delirium Prevention
Assessment & Management

(a%@®00
Metabolic & Glycemic Venous Thromboembolism
Control Prevention

Nutritional Prehabilitation Burn Hypermetabolism

s & Rehabilitation

Figure 2. Domains of internal medicine co-management relevant to plastic surgery.

4.2. Orthopedic Surgery as a Precedent for Co-Management Models

Orthopedic surgery was among the first specialties to adopt this organizational ap-
proach, leading to the development of orthogeriatrics, which integrates geriatricians into
orthopedic teams caring for elderly patients with fractures. While this proactive involve-
ment of IM was frequently associated with favorable clinical and organizational outcomes
across multiple surgical specialties, it also introduces additional organizational complexity
and costs, including increased diagnostic investigations and expanded multidisciplinary
team participation involving nursing, physiotherapy, social work, and occupational therapy.
One of the earliest and most successful examples of surgeon—internist integration has been
the management of hip fracture patients [27]. Hip fracture is considered a deferrable emer-
gency, as outcomes are strongly influenced by surgical timing, yet it predominantly affects
highly frail patients and is therefore associated with elevated perioperative mortality.

The integration of internist or geriatrician expertise with orthopedic surgery may
assume various organizational configurations, including on-call consultation, scheduled
daily medical presence within orthopedic wards, or allocation of jointly managed beds.
Across these models, 30-day mortality has consistently been lower than with standard
care, with reductions proportional to the degree of interdisciplinary integration [27,28].
Roberts AJ et al. demonstrated, in a cohort of 517 patients treated for hip pathology, a
significant reduction in time from admission to surgery and overall hospital length of
stay among patients managed through internal medicine or hospitalist co-management;
although the proportion of procedures performed under spinal anesthesia increased, no
statistically significant differences were observed in readmission or mortality at 30 days,
90 days, or one year [13]. Similarly, Tsunemitsu A et al., in a single-center retrospective
cohort study, reported reductions in in-hospital mortality, improvements in patient safety
and pain control, and enhanced perceptions of care quality and resident education following
implementation of co-management [17].

4.3. Multidisciplinary Integration and Extension of Orthogeriatric Models

A defining feature of the orthogeriatric model is structured multidisciplinary and
multiprofessional integration, enabling coordinated care delivery by orthopedic surgeons,
geriatricians, nurses, physiotherapists, and allied health professionals [29,30]. Initially
developed for hip fracture management, this model has subsequently been extended
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to polytrauma, pelvic fractures, and spinal surgery. Incorporation of multidimensional
geriatric assessment within orthopedic practice has proven effective even in more complex
clinical contexts. Accordingly, orthogeriatric co-management has expanded beyond hip
surgery alone.

Fitzgerald S et al. reported statistically significant improvements in mean hospital
length of stay for total knee replacement, increased rates of discharge home following
total knee replacement and primary total hip arthroplasty, reduced complication rates,
and lower 30-day readmission rates in comanaged patients [19]. Moreover, orthogeriatric
co-management may exert favorable effects on long-term functional outcomes and the risk
of subsequent fractures [26].

4.4. Postoperative Delirium as a Target of Co-Management

Orthogeriatric co-management in patients undergoing orthopedic procedures for na-
tive or periprosthetic joint infections and nontraumatic surgery has demonstrated positive
effects on the recognition of medical complications, including delirium [20]. Consistently;,
the odds of developing subsyndromal delirium or overt delirium have been shown to be
lower in orthogeriatric cohorts [14]. Delirium represents a frequent postoperative com-
plication in elderly surgical patients and is associated with prolonged hospitalization,
cognitive impairment, and increased short-term mortality [31]. Reported prevalence ranges
from 10% to 70%, depending on diagnostic criteria, patient characteristics, and surgical
procedures, with particularly high rates following cardiac and orthopedic surgery [32,33].

Effective delirium management relies on the identification of high-risk patients, early
diagnosis, and timely intervention. Delirium is characterized as an acute confusional state
with fluctuating symptoms representing an acute or subacute deviation from baseline
mental status [31]. Postoperative delirium has also been reported following head and neck
reconstruction [34], oral reconstruction [35], and dermatologic surgery [36]. According to
DSM-5 criteria, delirium involves acute disturbances in attention, awareness, and cognition
with a fluctuating course [37]. Diagnostic tools include the Confusion Assessment Method
and the Delirium Symptom Interview [38,39]. While delirium management often requires
psychiatric expertise, early recognition, risk stratification, and correction of medical triggers
represent key domains of internal medicine involvement.

Pathophysiological mechanisms proposed include oxidative stress [40] and neu-
roinflammation [41]. Management strategies encompass both pharmacological and non-
pharmacological approaches, such as judicious use of haloperidol or ketamine in selected
cases, patient reorientation, early mobilization, and early initiation of rehabilitation [38].
Electrolyte imbalances and nutritional deficiencies constitute important predisposing fac-
tors, and their correction represents a key domain of internist involvement. Given that
plastic surgery departments routinely manage elderly patients, these considerations suggest
a potential role for hospitalist participation [34-36].

4.5. Thromboembolic Risk in Plastic and Reconstructive Surgery

As in orthopedic populations, prevention of thromboembolic events and maintenance
of hemorrhagic balance are fundamental components of patient safety. In microsurgery and
complex reconstructive procedures, the risk of venous thromboembolism (VTE) is increased;
in particular, autologous breast reconstruction is associated with nearly double the VTE risk
compared with mastectomy or lumpectomy alone. Identified risk factors include advanced
age, prior VTE, and malignancy, with immediate reconstruction conferring additional risk.

Prophylactic strategies combining low molecular weight heparin, mechanical com-
pression devices, and early mobilization have demonstrated effectiveness, particularly
when guided by the modified Caprini risk assessment model. However, low molecular
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weight heparin has been associated with increased hemorrhagic complications compared
with unfractionated heparin. Patients with polypharmacy and multiple comorbidities
undergoing complex microsurgical reconstruction, therefore, require a structured clinical
framework, within which co-management may play a central role. Similar considerations
extend to long-term immobilized patients, including those with extensive burns or complex
lower-limb reconstructions [42].

4.6. Metabolic Dysregulation and Wound Healing

Surgical stress universally induces metabolic disturbances, including hypercatabolism,
insulin resistance, and hyperglycemia, rendering metabolic control a critical perioperative
issue across specialties, including plastic surgery [43]. Diabetes-related autonomic neu-
ropathy can further complicate perioperative management and is independently associated
with increased mortality [44,45]. Current guidelines recommend individualized antiplatelet
management and perioperative glycemic targets between 80 and 180 mg/dL, with fre-
quent glucose monitoring [45—47]. These metabolic alterations directly impact wound
healing, which represents a central outcome in plastic and reconstructive surgery; in fact,
the skin, as the principal organ treated in plastic surgery, plays a central role in homeostasis
and wound healing. Diabetes, hypertension, and inflammatory conditions impair wound
repair, with diabetic wounds affecting 10-25% of diabetic patients and characterized by
delayed healing due to microvascular dysfunction, neuropathy, and chronic inflamma-
tion [44,45]. In breast cancer surgery, the interaction between type 2 diabetes and comor-
bidities significantly increases postoperative complication risk, accounting for up to 42% of
adverse outcomes [48].

4.7. Nutritional Management and Burn Care

Current surgical guidelines restrict perioperative nutritional support to high-risk
patients, aiming to preserve protein balance and immune function. Inadequate nutritional
management is associated with increased morbidity, prolonged hospitalization, and higher
mortality [49]. Internist-led nutritional assessment and support are particularly relevant in
burn patients, who experience a severe and prolonged hypermetabolic response requiring
early enteral feeding, careful caloric balance, and adjunctive therapies to preserve lean
body mass and immune competence [50]. Burn care represents a highly specialized setting
and is mentioned here only as an example of extreme medical complexity; however, its
comprehensive management goes beyond the scope of this review.

4.8. Prehabilitation and Rehabilitation Pathways

Another relevant domain in which surgical patient co-management could play a
role is pre-habilitation; we define pre-habilitation as the rehabilitation that occurs before
surgery to help optimize a patient’s physical strength and general balance. “Pre-hab”
strategies (general and targeted conditioning exercises, nutritional interventions, psy-
chological well-being, and smoking cessation) have been successful in autologous breast
microsurgical reconstruction [51]. Studies have shown that in breast reconstruction patients,
pre-habilitation was beneficial in shoulder range of motion and upper extremity functional
recovery, in post-operative pain reduction, and in increasing chances of feeling recovered
sooner after surgery [42,52]. More generally, pre-rehabilitation in breast cancer patients
improved outcomes, including physical function, quality of life, and psychosocial vari-
ables, with a preference for multimodal pre-habilitation compared to a unimodal one [53].
Investigating other surgical fields, “pre-hab” strategies are associated with some degree
of benefit in upper gastrointestinal tract surgery [54], general abdominal surgery [55],
head and neck oncological surgery [56], gynecological oncological surgery [57], and larynx
cancer surgery [58]; nevertheless, further studies are needed to investigate pre-habilitation
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impact on specific outcomes such as the oncological outcome itself or the procedure
complication rate.

On the other hand, co-management could be implemented in rehabilitation strategies;
literature is consistent in terms of reduction in length of hospital stay and early recovery
after surgery for specific motor impairment and after severe burn medical and surgical
management. In burn survivors, rehabilitation plays a key role in terms of preventing
scar contraction and further surgical intervention and restoring lean body mass, glucose
and protein metabolism, cardiorespiratory fitness, and muscle strength [25,59]. As for
plastic surgery patients, the hospitalist assessment and intervention could play a role in
lymphedema and venous drainage management in post-surgical / post-oncological compli-
cations, burn scarring treatment, and chronic non-healing ulcers [59-63], even though no
strong evidence has been reported so far. As for lymphedema, a truly integrated multidis-
ciplinary approach is essential for treatment. Combining microsurgical techniques with
reductive procedures should be recognized as an effective strategy, while rehabilitation
must be central to treatment, not only for patients who are unsuitable for surgery but also
as part of pre- and post-operative care. As such, the involvement of specialized plastic re-
constructive surgeons and physical and rehabilitative medicine physicians is crucial to meet
patients’ needs and enhance outcomes. In the management of upper limb lymphedema, for
instance, instrumental physical therapy has been shown to reduce lymphedema volume
and regulate chronic inflammation; extracorporeal shockwave therapy combined with
complete decongestive therapy significantly improved volume, extracellular water ratio,
and skin thickness in patients with breast cancer-related lymphedema, thus being effective
in lymphedema treatment. Intermittent pneumatic compression has also shown promise
with reported improvements in limb circumference and tissue tonicity over a 3-year period,
although optimal pressure levels remain debated.

Physical activity, widely supported for cancer patients, is recommended for lym-
phedema management due to its benefits on overall survival, physical function, and quality
of life. Despite the recognized advantages, barriers such as fatigue, competing responsi-
bilities, and environmental factors often limit exercise adherence. Exercise therapy is also
crucial for lower limb lymphedema, commonly combined with compression therapy. Brief
exercise with compression bandages significantly reduced limb volume and tissue stiffness.
However, there remains no consensus on the optimal exercise prescription for lymphedema
patients, though physical activity should be strongly encouraged as part of comprehensive
cancer-related lymphedema management due to its documented positive effects [60].

4.9. Evidence from Other Surgical Specialties and Patient Selection

The role of IM specialists in surgical co-management is well established in neuro-
surgery [21,23,59,63-71], maxillofacial surgery [72,73], vascular surgery [9,10,12,16,74],
urology [7,24], oncologic surgery [8,11,18], cardiac surgery [22], and ENT surgery [6].
Across these settings, co-management has been associated with reductions in surgi-
cal delays, shorter hospital stays, and fewer minor complications. Nonetheless, a
clear definition of roles and responsibilities remains essential to prevent ambiguity and
workload imbalance [21,66-71].

Frailty stratification using validated multidimensional assessment tools is recom-
mended to identify patients most likely to benefit from co-management and to guide
individualized perioperative care planning; despite diagnosing and stratifying frailty in
the geriatric population poses significant challenges, appropriate scales as tools that are
both effective and appropriate for specific care settings have been implemented: the mul-
tidimensional assessment (MDA) is a fundamental skill for geriatricians and internists,
involving a multidisciplinary and multiprofessional diagnostic process that evaluates the
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patient’s functional status to implement strategies aimed at preventing deterioration and
reducing frailty. According to frailty stratification, not all patients could be candidates for
co-management by IMS in terms of mortality and complication rates, which demonstrated
a significant decrease [5,15,75-77].

5. Proposed Clinical Framework for Internal Medicine Co-Management
in Plastic Surgery

Although plastic surgery-specific investigations were not identified within the avail-
able literature, the escalating medical complexity of patients undergoing reconstructive
procedures substantiates the necessity for a structured co-management paradigm. Drawing
upon evidence extrapolated from other surgical disciplines and recurrent clinical circum-
stances encountered in plastic surgery, we propose a pragmatic framework for involvement
of the internal medicine specialist (IMS) tailored to this domain.

Plastic surgery increasingly treats elderly, multimorbid individuals affected by dia-
betes mellitus, cardiovascular disease, chronic kidney disease, malnutrition, and frailty.
Microsurgical reconstruction, chronic wound care, oncologic reconstruction, and burn
management frequently demand meticulous perioperative metabolic regulation, opti-
mization of comorbid conditions, and prevention of systemic complications. Within this
context, IMS participation should not be interpreted as a replacement for surgical decision-
making but rather as a complementary and coordinating function focused on perioperative
medical optimization.

5.1. A Tiered Model of Co-Management May Be Considered

1.  Consultative Model—The IMS provides targeted consultation upon request for spe-
cific medical concerns (e.g., uncontrolled diabetes, exacerbation of heart failure, and
anticoagulation management).

2. Shared-Care Model—The IMS and plastic surgeons conduct joint rounds in high-risk
patients, sharing responsibility for medical management and pharmacologic adjustments.

3. Integrated Perioperative Model—IMS involvement commences preoperatively, in-
cluding risk stratification, medication reconciliation, and metabolic optimization, and
continues through postoperative monitoring and discharge planning.

Selection of patients for higher-intensity models may include advanced age, suboptimal
glycemic control, multiple comorbidities, frailty, or anticipated prolonged hospitalization.

5.2. Practical Clinical Scenarios in Plastic Surgery

To illustrate potential applications of co-management in plastic surgery, several repre-
sentative clinical situations may be considered:

Microsurgical Reconstruction in Diabetic Patients:

Free flap surgery necessitates strict glycemic regulation to minimize infection, flap
thrombosis, and impaired wound healing. IMS co-management may facilitate preoperative
HbAI1c optimization, control of perioperative glucose variability, electrolyte monitoring,
and individualized venous thromboembolism (VTE) prophylaxis.

Chronic Wound Reconstruction in Elderly Frail Patients:

Patients undergoing reconstruction for pressure injuries or chronic ulcers frequently
present with sarcopenia, malnutrition, anemia, and polypharmacy. IMS participation may
support nutritional evaluation, correction of metabolic derangements, delirium-prevention
strategies, and comprehensive medication review.

Postoperative Metabolic or Hemodynamic Instability:

Complex reconstructive procedures may be complicated by fluid imbalance, electrolyte
disorders, acute kidney injury, or cardiac decompensation. Early IMS involvement may en-
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able prompt recognition and coordinated management, potentially reducing complications
and hospital length of stay.

5.3. Organizational and Implementation Considerations

For effective implementation, institutions introducing IMS co-management within
plastic surgery should define:

e  Explicit criteria for patient referral or automatic activation of co-management

e  C(Clearly delineated responsibilities regarding prescribing authority and shared orders

e  Structured communication pathways between teams

e  Outcome-monitoring systems, including complication rates, readmissions, and dura-
tion of hospitalization

Such frameworks may facilitate the transition from ad hoc consultation toward struc-
tured interdisciplinary collaboration.

6. Limitations and Future Directions

This review does not aim to demonstrate the effectiveness of internal medicine co-
management in plastic surgery but rather to explore its biological and organizational
plausibility based on evidence from other surgical specialties; some limitations warrant
consideration. First, the literature specifically addressing co-management within plastic
surgery is scarce, requiring extrapolation from other surgical specialties. Second, most
available studies are observational or pre-post in design, limiting causal inference. Third,
publication bias toward positive co-management outcomes cannot be excluded. Finally,
variability in organizational models and outcome measures across studies limits generaliz-
ability. These limitations underscore the need for dedicated prospective and comparative
studies in plastic surgery. The review focuses primarily on the coordinating role of internal
medicine within multidisciplinary surgical care and does not aim to replace the expertise
of other medical specialties involved in perioperative management.

It should be emphasized that the potential role of internal medicine co-management
in plastic surgery is inferred by extrapolation from other surgical specialties and remains
hypothetical, as no direct evidence in plastic surgery settings is currently available. It is
important to note that outcomes associated with internal medicine involvement may differ
substantially according to the intensity of the co-management model. More integrated
models, characterized by shared clinical responsibility and structured daily involvement,
appear more likely to impact clinical and organizational outcomes than consultation-only
approaches. Future investigations should focus on plastic surgery subspecialties such as
breast and cutaneous oncology, microsurgical reconstruction, and burn care, evaluating
both patient-centered outcomes and system-level measures.

7. Conclusions

Although direct evidence in plastic surgery is lacking, data from other surgical spe-
cialties suggest that internal medicine co-management may represent a promising orga-
nizational model for selected plastic surgery patients. These considerations should be
interpreted with caution and warrant dedicated prospective studies. Populations such as
the elderly, burn patients, those undergoing microsurgical reconstruction, and individuals
with diabetes or chronic wounds represent ideal candidates for IMS involvement.

Future research should focus on prospective evaluations of co-management models
within plastic surgery to quantify their impact on outcomes such as complications, length of
stay, readmissions, and cost-effectiveness. Establishing structured collaborative pathways
may significantly enhance the quality, safety, and efficiency of care in plastic surgery wards.
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