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Abstract: Head and neck cancer (HNC) remains a major global health issue. It is closely
linked to smoking, alcohol use, and HPV infection. Nutritional and metabolic factors
significantly influence surgical outcomes in these patients, especially when undergoing
extensive resections and microsurgical free flap reconstruction. This comprehensive review
aims to evaluate how perioperative nutritional status—particularly body mass index (BMI),
serum albumin and prealbumin levels, and enteral vs. oral feeding strategies—affects com-
plication rates, wound healing, surgical duration, and overall recovery. Poor nutritional
status is associated with increased complication rates, prolonged surgery, impaired wound
healing, and higher perioperative mortality. Both high and low BMI negatively impact
surgical outcomes. Obesity is linked to protracted surgery and increased blood loss, while
underweight patients have higher perioperative mortality. Optimizing perioperative nutri-
tion is important for improving surgical outcomes in HNC patients. A multidisciplinary
approach is necessary to tailor nutritional support and enhance recovery. Further research
should focus on long-term weight management strategies and identifying biomarkers
predictive of surgical success.
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1. Introduction

Head and neck cancer (HNC) includes malignancies of the lip, oral cavity, oropharynx,
hypopharynx, and larynx (International Classification of Diseases (ICD)-10 codes C00-C14,
C30-C32, and C76). According to the International Agency for Research on Cancer, HNC is
the seventh most common cancer globally [1]. Global Cancer Statistics reported approxi-
mately 890,000 new HNC cases and 450,000 deaths worldwide in 2020 [2]. Squamous cell
carcinoma represents approximately 90% of HNC histological results [1]. The incidence
rate in the United States is three times greater for men than for women, primarily affecting
patients in their sixth decade [3]. In Poland, the estimated gender-related ratio is even
higher at 9.6:1.8 (men/women). The highest incidence of lip cancer in Poland was noted in
the Kielce Registry, whereas oral cavity cancers (ICD-10 codes C03-06) were more common

J. Clin. Med. 2025, 14, 3679

https://doi.org/10.3390/jcm14113679


https://doi.org/10.3390/jcm14113679
https://doi.org/10.3390/jcm14113679
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/jcm
https://www.mdpi.com
https://orcid.org/0000-0001-8515-3978
https://orcid.org/0000-0002-0954-3955
https://orcid.org/0000-0003-4886-3369
https://doi.org/10.3390/jcm14113679
https://www.mdpi.com/article/10.3390/jcm14113679?type=check_update&version=2

J. Clin. Med. 2025, 14, 3679

20f17

in the Lower Silesia and Podkarpackie registries [4]. According to the 2020 Polish National
Cancer Registry, 2792 new cases of oral cavity and oropharyngeal cancer (ICD-10 codes
C00-C14) and 2253 deaths due to this cancer site were recorded [5]. The incidence and
5-year survival rates of HNC vary across countries; worldwide, the highest incidence is
observed in India, where HNCs rank second in terms of both incidence and mortality rates,
closely behind breast cancer [6]. Growing evidence suggests that perioperative outcomes
in HNC patients are significantly influenced by body mass index (BMI), nutritional status,
and metabolic factors. These elements are increasingly recognized as critical in optimizing
surgical planning, wound healing, and overall recovery.

Globally, the major risk factors for HNCs are tobacco smoking and alcohol consump-
tion. Combined exposure has a multiplicative effect compared to individuals who neither
drink nor smoke [7]. In 2012, the number of HNC cases worldwide was less than 700,000;
however, over the last eight years, a more than 27% increase has been observed [8,9]. The
literature suggests that the annual incidence of HNCs is expected to increase further by
30-34% by 2030 due to growing trends of alcohol and tobacco use, the chewing of the
carcinogenic areca nut, and the increase in the prevalence of sexually transmitted human
papillomavirus (HPV) [2,9]. High-risk HPV, especially type 16, is predominantly associated
with oropharyngeal cancer sites and is a favorable survival prognostic factor; nonetheless,
global five-year survival rates average 50% [1]. Survival rates vary depending on cancer
advancement, reaching 86.6% for early-stage I and II cancers. However, these rates decrease
to 25-30% in stage IV cancers with greater local advancement, increased depth of invasion
(DQI), node-positive (N) disease (especially N2 and N3 features), extranodal extension
(ENE), and distant metastatic disease (M) [2,6].

Due to its specific localization, HNC may make it difficult for the patient to maintain
an adequate nutritional status. Studies have shown that weight loss is strongly correlated
with the tumor size [10]. Food intake can be impaired by functional limitations in chewing
and swallowing. However, the majority of patients, even with locally advanced tumors,
present with normal or higher BMI ranges at admission to the hospital. Still, many of them
need nutritional support postoperatively [10-15]. It is also suggested that regardless of
the overall individual body weight, up to 35% of HNC patients might be malnourished,
according to laboratory and anthropometric findings. This is primarily connected to tumor-
related dysphagia, and secondarily to cancer-induced cachexia, impairing normal metabolic
homeostasis, causing muscle depletion, and a characteristic radiological finding of low
muscle attenuation with or without loss of fat tissue [16,17].

HNC treatment may lead to several factors causing functional impairment of the
stomatognathic system, such as pain, restriction of tongue mobility, impaired mouth open-
ing due to limited mandible movement, tooth loss (loss of more than 10 teeth results in
a major negative effect), concomitant mucositis, dryness of the mouth, and an impaired
sense of taste during radiotherapy. Moreover, these factors may require the introduction of
mashed or liquid foods, indicating and closely correlating with impairments in chewing
or swallowing, which is an essential cause of a patient’s weight loss [10,12,13,18]. Malnu-
trition negatively impacts the quality of life and individual self-assessment of recovery
chances [10].

This comprehensive review aims to determine the validity of using BMI as an indicator
of potential complications in free flap reconstructive surgery following HNC, identify early
and late post-surgical body weight changes, summarize evidence on complications, weight
dynamics, metabolic factors, and nutritional interventions to support best practices in
perioperative care.
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2. Methods

This review included full-length English-language articles published in the range
of 1989-2024 that included adult (>18 years) HNC patients undergoing microvascular
free flap reconstruction and reported nutritional, anthropometric, or metabolic variables.
Preference was given to systematic reviews, meta-analyses, and large-sample original
research. Older studies were included if they contributed significantly to the topic. Three
electronic databases, PubMed and Google Scholar, and Web of Science (last updated
12 May 2025), were searched using combinations of the following keywords: (“head and
neck cancer” OR “oral cavity cancer” OR “oropharyngeal cancer”) AND (“free flap” OR
“microvascular reconstruction” OR “free tissue transfer”) AND (“body mass index” OR
“BMI” OR “malnutrition” OR “obesity” OR “sarcopenia” OR “cachexia” OR “albumin” OR
“prealbumin” OR “enteral nutrition” OR “nasogastric tube” OR “percutaneous endoscopic
gastrostomy” OR “immunonutrition” OR “hyperglycemia” OR “enhanced recovery” OR
“cancer incidence and mortality”).

Additional terms (ischemia-modified albumin, stress hyperglycemia, and sarcopenic
obesity) were added iteratively, and the reference lists of selected papers were manually
reviewed to identify further relevant studies. Articles were screened by the first author;
uncertainties were discussed with coauthors.

3. Microsurgical Free Flap Reconstruction in Head and Neck Cancer

Microsurgical free flap reconstruction is considered the cost-effective, gold-standard
treatment option after extended neoplasm excisions in the head and neck region. This
technique has been used since the 1970s to provide patients with optimal post-surgical
functional recovery and aesthetic outcomes [14,15,19].

After carefully dissecting the pedicle, a free flap is harvested from the donor site
and transplanted to the recipient site by microvascular anastomoses. Depending on the
included soft-tissue components, free flaps may be characterized as skin, fascial, muscular,
musculocutaneous, fasciocutaneous, composite vascularized osseous, or osseomyocuta-
neous free flaps. The radial forearm free flap (RFFF), anterolateral thigh (ALT) flap, fibula
free flap (FFF), and deep circumflex iliac artery (DCIA) flap are the most common microvas-
cular reconstructive options for the head and neck region. The success rate for free flap
transfers is about 95%, with the highest success rates described using RFFF, approaching
98.9% to 99.3% [20-22].

4. Nutritional and Metabolic Factors

BMI is a basic measurement in the primary care setting and upon admission to the
hospital. While it may not differentiate fat or muscle mass deposition, it is easily accessible
with clearly defined normal ranges, making it appealing for wide use in assessing a patient’s
nutritional status.

Wound healing involves several overlapping phases: hemostasis, inflammation, pro-
liferation, and remodeling. Each phase is regulated by a cascade of cellular and molecular
events, including cytokine release (e.g., interleukins (IL) IL-1, IL-6, and tumor necrosis
factor-alpha [TNF-«]), cell proliferation, extracellular matrix deposition (e.g., matrix metal-
loproteinases [MMPs]), and angiogenesis (e.g., transforming growth factor-beta [TGF-f3],
platelet-derived growth factor [PDGF], and vascular endothelial growth factor [VEGF]) [23].
Understanding these molecular insights and specific nutrient supplementations can help
tailor interventions to optimize wound healing across different BMI categories [24].

Albumin and prealbumin are often used as markers of the patient’s nutritional status.
It was found that higher preoperative albumin values correlate with decreased compli-
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cation rates, especially for major wound infections, and lower mortality rates in HNC
patients [14,16,25].

Albumin is a protein vital for maintaining colloidal osmotic pressure, regulating tissue
perfusion, and transporting hormones, vitamins, and drugs. It has antioxidant properties
and can modulate inflammatory responses, especially during the initial phases of wound
healing. Low albumin levels reduce oncotic pressure, potentially leading to fluid shifts,
edema, and impaired nutrient delivery to the wound site [26].

Prealbumin is a transport protein for thyroid hormones and retinol-binding protein
and is a sensitive marker for nutritional status. It is currently preferred over albumin
to control post-surgical nutritional status due to its shorter half-life (2-3 vs. 17-20 days).
Prealbumin levels correlate with the body’s protein synthesis capacity.

It is advised to consider preoperative nutritional interventions to boost albumin levels
if the serum albumin is lower than 3.0 g/dL, even at the expense of delaying surgical
treatment [12,25]. A study conducted by Tsai et al. demonstrated that postoperative serum
albumin levels below 3.5 g/dL were significantly associated with an increased likelihood of
major wound infections in HNC patients [14]. There is strong evidence that, among other
factors, a large perioperative decrease in albumin level can cause postoperative delirium
(POD) [27].

Despite the recognized importance of albumin levels as a marker for nutritional status
and surgical outcomes, there are very limited data specifically addressing perioperative
albumin changes in HNC resection and reconstruction. In the study by Lim et al., 5.0% of
patients exhibited serum albumin levels below 3.5 g/dL before surgery; this proportion
increased to 13.3% after two months [28].

The study by Kao et al. examined changes in serum albumin levels during the
perioperative period in HNC patients with liver cirrhosis, correlating these changes with
surgical outcomes. Preoperative albumin levels ranged from 1.9 to 5.2 g/dL (median
3.9 g/dL), and on the first postoperative day, levels ranged from 1.6 to 3.5 g/dL (median
2.7 g/dL). The percentage drop in albumin levels was significant: 27.1% in patients with
preoperative levels > 3.5 g/dL and 32.7% in those with levels < 3.5 g/dL. Moreover, greater
intraoperative blood loss was associated with larger drops in albumin levels [29].

BMI is considered a crude measurement; hence, the literature suggests using a
modified nutrition-related index (NRI) to simplify preoperative malnutrition screen-
ings. NRI is calculated using the following formula: NRI = [1.519 x serum albumin
(g/L)] + [41.7 x (current weight/ideal body weight (IBW) (kg)]. IBW is usually calculated
using the Devine formula for men and the Robinson formula for women [30]. Patients with
an NRI of less than 97.5 are considered moderately malnourished, and those with scores
less than 83.5 are considered severely malnourished [31].

Electrolyte abnormalities are commonly encountered in HNC patients, most frequently
manifested as hypophosphatemia and hypocalcemia. Specific supplementation should be
considered if needed [32].

Ischemia-modified albumin (IMA) is a marker of oxidative stress and ischemia. In
HNC, elevated IMA levels indicate increased oxidative stress due to the tumor’s metabolic
demands and inflammatory response. The study by Madhumita et al. focused on IMA as a
marker of oxidative stress in patients with locally advanced HNC. Their findings suggested
that IMA, particularly albumin-adjusted IMA (AdjIMA), reflects oxidative stress levels in
these patients before the initiation of cancer therapy [33]. Few studies suggest that IMA
levels rise in response to ischemic events during surgeries, indicating its potential as a
marker; however, the evidence is not yet conclusive or universally accepted.

High levels of blood glucose (BG), especially in patients with diabetes, can heighten
the chances of complications occurring during and after surgery. Research has shown
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that an HbAlc level exceeding 8% independently increases the risk of wound compli-
cations [34]. Elevated BG levels impair immune function and promote inflammation,
potentially worsening recovery outcomes.

Serum insulin-like growth factor-I (IGF-I) levels could potentially serve as a biomarker
to monitor the progress of wound healing after surgery. Higher levels of IGF-I might
indicate more effective healing processes due to its role in promoting keratinocyte migration,
epithelialization, and wound bed contraction. Lower serum IGF-I levels could help identify
patients at risk of delayed healing, particularly in elderly patients or those with chronic
conditions [35,36]. However, specific studies examining the role of IGF-I in the context of
HNC reconstruction surgery are lacking.

5. Impact of Obesity on Head and Neck Cancer Surgery with Free
Flap Reconstruction

Deng et al. and Ringel et al. noted that obesity has a multifactorial impact on an-
titumor immunity due to its effects on immune-metabolic changes, systemic metabolic
dysregulation, and the production of adipose-derived cells and proinflammatory factors
that promote tumor growth and metastasis [37,38].

A retrospective study by Asaad et al., including 4000 free flap surgeries, concluded that
a higher BMI range prolonged surgical times, yet no severe complications were noted [39].
Joshi et al. confirmed these findings; however, they highlighted that obesity is a systemic
issue and may be associated with complex multimorbidity. The presence of significant
factors such as hypertension, diabetes, and chronic obstructive pulmonary disease, in
addition to advanced age and the tendency for tobacco addiction in the typical HNC
patient, makes postoperative care challenging [11,40-42].

Furthermore, none of the above studies extract the average intraoperative ischemia
time of the free flap from the total surgery time. A study by lamaguchi et al. suggested
that obese patients are at risk of prolonged surgical times for microvascular anastomosis in
FFF [43]. Although intraoperative ischemia time is one of the factors that correlate with free
flap loss, several factors play more significant roles, such as surgical technique, surgeon
experience and expertise, the volume of free flap reconstructions performed at a particular
center, and various patient factors [44].

Matosevic¢ et al. conducted an important study on 113 patients undergoing free
flap reconstruction due to oral and oropharyngeal cancers collected over 5 years in one
tertiary university referral center. The authors noted that prolonged surgery time was
associated with flap failure and mortality [45]. This indirectly suggests that performing
fewer procedures (mean 22.6 yearly) predisposes patients to a higher complication rate and
highlights the need to develop HNC-devoted oncological centers [16].

The decision about the selection of the donor site and, consequently, the type of flap,
is based on several factors, such as local anatomy, type and dimensions of the defect, donor
site morbidity, surgeon expertise, patient’s socioeconomic status, and many others [46].
Body weight directly correlates with the thickness of the flap, especially in the case of
the ALT flap [47]. While thick and bulky flaps can sometimes lead to poor aesthetic and
functional outcomes in the anatomically complex head and neck region, these characteristics
are not always disadvantages in head and neck surgery. In certain cases, thickness and
bulkiness are desirable, as they can address functional issues, such as reconstructing a base
of the tongue defect, and aesthetic concerns following procedures like an extended radical
neck dissection. Although the literature proposes several techniques for flap thinning, the
extensive reduction in flap mass can jeopardize partial or total flap survival. According to
Agostini et al., the overall incidence of vascular-related complications after flap thinning is
significant, reaching up to 13.4% [48].
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Higher BMI correlates with increased intraoperative blood loss, primarily attributed to
the heightened vascularity of adipose tissue and technical challenges, including prolonged
surgical times, encountered in obese patients [39].

Delayed extubation up to 24-48 h after free flap reconstruction in the head and neck
is a safe alternative to primary tracheostomy for most patients and should be considered
selectively for patients with specific risk factors [49]. Elective tracheostomy is associated
with higher rates of postoperative complications, including increased incidences of dys-
phagia, pneumonia, and prolonged hospital stays, compared to strategies aligned with the
Enhanced Recovery After Surgery (ERAS) protocol. Additionally, higher BMI contributes to
an increased likelihood of requiring tracheostomy due to issues such as airway obstruction
from excess neck tissue, respiratory compromise, difficulties with intubation, and potential
complications related to prolonged ventilation [50].

While obesity generally increases the risk of complications in surgery, including
infections, according to the literature, it does not seem to play a significant role in free flap
surgery [11,42].

Perioperative hypothermia during free flap surgery, particularly in HNC resections,
significantly increases the risk of arterial thrombosis and total flap loss, resulting in longer
hospital stays. Moellhoff et al. found that patients with hypothermia (<36.0 °C) had higher
rates of total flap loss (6.6% vs. 3.0%) and arterial thrombosis (4.6% vs. 1.9%) compared to
normothermic patients (>36.0 °C). Hypothermia is associated with increased postoperative
intensive care unit (ICU) admissions and longer postoperative hospital stays. Due to the
body’s physiology and the thermal properties of adipose tissue, obesity provides a degree
of protection against perioperative hypothermia compared to underweight patients [51,52].
Maintaining normothermia (36-36.5 °C) with active warming strategies and continuous
temperature monitoring is crucial to optimize surgical outcomes and patient recovery. To
provide a clearer overview, Table 1 summarizes the impact of obesity on head and neck
surgery outcomes.

Table 1. Impact of Obesity on Head and Neck Surgery.

Impact on Surgical

Aspect Description Notes/Recommendations GoE SoR
Outcomes
Obesity affects
immune-metabolic
. Promotes tumor growth . .
Immune and changes, systemic . Consider preoperative
. ¢ . and metastasis, and ...
Metabolic metabolic dysregulation, . optimization and careful II B
. affects antitumor o
Responses and the production of . . monitoring.
. . immunity.
adipose-derived cells and
proinflammatory factors.
Higher BMI can prolong Prolonged surgery
surgical times due to increases the risk of ~ Minimize surgery duration
Surgical Times technical challenges and complications, through preoperative I B
increased tissue including infection and planning.
manipulation. blood loss.
Time can l?e prolonged in Prolonged ischemia Optimize surgical
obese patients, although . . .
. : time correlates with an techniques to reduce
Intraoperative several factors, like . . . O
. . increased risk of free ischemia time; focus on
Free Flap surgical technique and III B

Ischemia Time

surgeon experience, play a
more significant role in free
flap loss.

flap loss; however,
other factors are
more critical.

improving surgical
expertise and
center experience.




J. Clin. Med. 2025, 14, 3679 7 of 17
Table 1. Cont.
. I ical .
Aspect Description mpact on Surgica Notes/Recommendations GoE SoR
Outcomes
o Consider techniques for
Obe51.ty c.hrectly correlates Thick and bulky flaps flap thinning when
with increased flap
. ) ) . can lead to poor necessary; however, be
Donor Site thickness, especially in . . . .
. : aesthetic and functional  cautious of compromising
Selection and ALT flaps. Thickness and . . III B
. . . outcomes, but may be vascular integrity. The
Flap Thickness bulkiness are sometimes L . .
. . beneficial in selection of donor sites
desired to solve functional .
. certain cases. should be based on defect
and aesthetic issues. .
requirements.
Utilize strategies to
. Higher vascularity of Increased blood loss minimize blood loss, such
Intraoperative . . . . . .
adipose tissue increases can complicate surgery  as meticulous hemostasis ~ III B
Blood Loss . . .
intraoperative blood loss. ~ and prolong recovery. and careful tissue
handling.
Individualize the airway
Obesity increases the Delaying extubation management plan based
Airway likelihood of requiring a can reduce on the extent of surgery,
Management tracheostomy due to complications patient’s BMI, and I B
and Extubation airway obstruction and compared to elective comorbidities. Consider
respiratory compromise. tracheostomy. delaying extubation when
appropriate.
Obesity provides some Maintaining . .
. . . . Implement active warming
. protection against normothermia is crucial . .
Hypothermia . . . strategies and continuous II A
perioperative for optimizing o
. temperature monitoring.
hypothermia. outcomes and recovery.
Obesity nay prqv1de Underweight patients -
. protective nutrient . Ensure nutritional
Weight Loss and have a reduced ability L
. . reserves, whereas low BMI . optimization pre- and
Perioperative is associated with higher to tolerate extensive ost-surgery for all I A
Mortality Risk & surgeries and a higher p sery

perioperative
mortality risk.

risk of complications.

BMI categories.

GoE—Grade of Evidence: I —Meta-analysis or >1 high-quality RCT, II—Prospective cohort or lower-quality RCT,
III—Retrospective or case-control study, IV—Case series, V—Expert opinion. SoOR—Strength of Recommendation:
A—Strong, B—Moderate, C—Weak [53].

6. Weight Dynamics

Crippen et al. suggested that a BMI under 18.5 and a recent weight loss of 10%
in the 6 months before surgery increase the perioperative mortality risk by over four-
fold, simultaneously suggesting a reduced ability to tolerate head and neck free flap
reconstructive surgeries. These findings may be partially explained by cardiac dysfunction
induced by the inflammatory cytokines that promote cachexia; hence, many authors suggest
that obesity may have a protective value against severe cardiac events or post-surgical
mortality [41,54,55]. Several authors report that overweight and early-stage obese patients
tolerate combined therapies (surgery, radio-, and chemotherapy) better than normal BMI
or underweight patients, due to the nutrient reserve [56]. However, the benefits of obesity
in this context may be overstated without taking into account the potential negative impact
of sarcopenic obesity on surgical recovery and overall health [57].

Many publications highlight weight loss in the long-term postoperative period of
HNC treatments (more than 6 months), mainly due to radio- and chemotherapy, tooth
loss, depression, and psychological variables. However, limited research exists with reli-
able quantitative data about body weight alterations due to the free flap reconstruction
of the head and neck region [10,30,58,59]. Karnell found that HNC patients with weight
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changes, especially weight loss of more than 5% by the three-month post-diagnosis pe-
riod, significantly lowered the 5-year survival rates compared to patients with a stable
weight [60].

Trismus is an important but often overlooked nutritional and metabolic stressor fol-
lowing HNC free flap reconstruction. A meta-analysis involving 2786 patients reported that
approximately 17% of HNC patients fall below the <35 mm trismus threshold before any
intervention, increasing to 44% at six months and remaining above 30% in the long term,
with the highest incidence when ablative surgery is followed by adjuvant chemoradiother-
apy [61]. In comparison, in a prospective chemoradiation study, trismus emerged as early
as week 3 of treatment, peaked at 42% during week 6, and showed a strong correlation with
radiation doses exceeding approximately 37 Gy to the ipsilateral lateral pterygoid. A signif-
icant 90% of these patients also necessitated prophylactic gastrostomy for adequate caloric
intake [62]. Limited jaw mobility in this context hinders oral feeding and complicates dental
care. Thus, perioperative protocols for free flap patients should include screening for mouth
opening preoperatively, commencing jaw-mobilizing exercises and patient education before
or at the start of adjuvant therapy, and incorporating dietitian-led enteral support when
radiation exposure to the masticatory system is unavoidable. Currently, there is insufficient
reliable data comparing trismus outcomes between surgery-first and radiotherapy-first
approaches; critical elements such as dose-effect thresholds, ideal rehabilitation timing, and
accurate long-term recovery patterns remain poorly understood.

7. Perioperative Nutritional Interventions

Preoperative carbohydrate drinks administered 2 h before surgery are widely used in
clinical settings, supported by evidence showing benefits such as muscle preservation and
reduced metabolic stress during the perioperative period, in line with ERAS protocols [63].
However, there is no definitive consensus on their impact on reducing postoperative com-
plications, and there may be conflicting findings. Mitigating insulin resistance, stabilizing
BG levels, and supporting metabolic balance throughout surgery may also be beneficial
in postoperative HNC reconstruction surgery [64,65]. Their application in preventing
postoperative complications remains a topic for ongoing research and debate within the
medical community.

Conservatively adopted HNC post-surgical recommendations of “nil by mouth
(NBM)” for 6-12 days post-surgery before the reinitiation of oral food intake require
nasogastric (NG) tube or percutaneous endoscopic gastrostomy (PEG) feedings as the two
principal post-surgical feeding strategies for HNC patients unable to masticate and swallow.
Studies note that early postoperative tube feeding within 24 h is safe and recommended;
ERAS protocols advocate for commencement even within 12 h [12,63,66]. The European
Society for Parenteral and Enteral Nutrition (ESPEN) guidelines note that an NG tube is
the preferred method over PEG in the post-surgical period; however, other studies note
that definitive conclusions cannot be drawn because of the heterogeneity of the HNC
group and many variables needing to be taken into account, such as multimodal treatment
options, possible adverse events, patients” quality of life, and social aspects of both feeding
methods [66,67].

The main purpose of enteral feeding is to maintain or improve the patient’s nutri-
tional status, improve post-surgical oral hygiene, and reduce complications to prevent
further weight loss [68]. ERAS guidelines for head and neck procedures discourage early
resumption of oral intake, emphasizing patient safety and recovery, particularly due to
surgical complexities and associated risks [69]. To the best of our knowledge, only a few
recent papers provide surgeons with adequate guidelines about the timing of introducing
oral feeding. Kerawala et al., contrary to the conservative approach, claim that the early
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(“to start fluids and soft diet on the day following surgery”) introduction of oral nutrition
supports the maintenance of proper oral hygiene due to increased saliva production and
mechanical exfoliation of the epithelium during movement [67,70,71]. PEG is advised if
the need for long-term nutritional intervention is anticipated; however, in the group with
locally advanced HNC, PEG site metastases may occur as a rare complication (1-2%) [72].
Still, careful consideration of advantages and disadvantages is required when selecting the
method of enteral nutrition intervention and its timing. Moreover, Gellrich et al. found that
despite providing the patient with the long-term possibility of proper nutrition using PEG,
61% still experienced weight loss at the 6-month follow-up, which is equal to the result in a
group requiring a liquid diet [10].

Postoperative feeding strategies are critical for recovery and can vary based on the
patient’s needs and surgical outcomes. Table 2 provides a comprehensive overview of
these strategies.

Table 2. Pre- and Post-Surgical Feeding Strategies.

g::::;;? Description Advantages Disadvantages Notes/Recommendations GoE SoR
. . Muscle preservation, Impact on reducing . .
Preoperative Administered . - Supported by evidence in
reduced metabolic postoperative
Carbohydrate 2 h before e N ERAS protocols for overall — II B
Drinks surgery. stress, and stabilization complications not benefits
’ of blood glucose levels. definitively proven. '
Tube feeding Preferred method . ESPEN guidelines note
through the post-surgery, supports May cause discomfort, that an NG tube is
NG Tube & MO intended for short-term . II A
nose to the early feeding within use preferred over PEG in the
stomach. 12-24 h. ’ post-surgical period.
Tube feeding PEG is advised if
directly into the  Suitable for long-term Risk of site infection, long-term nutritional
PEG stomach feeding needs, risk of metastases intervention is anticipated. I B
through the maintains nutritional ~ (1-2%), may still result Careful consideration is
abdominal status. in weight loss. required for advanced
HNC cases.
Supports oral hygiene Risk of aspiration,
. due to increased saliva needs careful
Introducing . o .
. production and monitoring; a ERAS protocols discourage
Early Oral fluids and a soft . .. . .
) ) mechanical exfoliation  conservative approach early resumption of oral II B
Feeding diet shortly . . .
of the epithelium; may often delays the intake
after surgery. . . . .
improve patient reintroduction of oral
comfort. intake
. Allows healing of Requires NC.; tube or A common conservative
No oral intake surgical sites without PEG feeding for approach, used to avoid
NBM for 6-12 days & nutrition, potential for PP 4 III C

post-surgery.

the stress of
swallowing.

patient discomfort,
prolonged recovery.

complications during the
initial healing phase.

GoE—Grade of Evidence: [ —Meta-analysis or >1 high-quality RCT, II—Prospective cohort or lower-quality RCT,
ITII—Retrospective or case-control study, IV—Case series, V—Expert opinion. SoOR—Strength of Recommendation:
A—Strong, B—Moderate, C—Weak [53].

8. Management of Stress-Induced Hyperglycemia

Stress hormones released during surgery, such as cortisol and catecholamines, ele-
vate hepatic glucose production and suppress insulin secretion, leading to elevated BG
levels, particularly in obese patients. This response not only impairs immune function but
also promotes inflammation, potentially worsening recovery outcomes. Hyperglycemia
(>180 mg/dL) postoperatively is associated with higher risks of surgical site infections,
delayed wound healing, and prolonged hospital stays. Importantly, stress-induced hyper-
glycemia can occur even without a prior diabetic history, highlighting the need for proactive
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management strategies. Subcutaneous rapid-acting insulin analogs are recommended to
correct hyperglycemia during the intra- and perioperative period [65,73].

Several organizations recommend different glycemic targets. The Society for Am-
bulatory Anesthesia (SAMBA) suggests intraoperative BG < 180 mg/dL. The American
Association of Clinical Endocrinologists (AACE) and the American Diabetes Association
(ADA) target 140-180 mg/dL in critically ill patients. The Society of Critical Care Medicine
(SCCM) advises treating BG > 150 mg/dL with a goal of <180 mg/dL [74-76].

Hwang et al. conducted a pilot study about intraoperative feeding via an NG tube
during free flap HNC surgery, randomly assigning two groups to receive either feeding
or fasting. This study noted that severe adverse events did not differ between the groups.
Nonetheless, statistically significant reductions in wound dehiscence, marginal necrosis,
lower concentrations of proinflammatory plasma IL-6 and IL-8, and shortened hospital
length of stays were found in favor of the fed group [77].

9. Other Perioperative Challenges

There is currently no definitive consensus on the optimal mean arterial pressure
(MAP) in HNC free flap surgeries to ensure sufficient tissue perfusion. However, Meng
et al. suggest that in noncardiac surgeries, the perioperative MAP target should be based
on the patient’s baseline blood pressure (BBP). They recommend a range of 65-95 mmHg
for normal BBP to minimize the risk of complications [78].

Brauer et al. found that free flap patients suffering from hypertension, which is more
common in obese individuals, have a greater risk for unplanned reoperations [15].

Moreover, many patients undergoing head and neck reconstruction are at risk of
intraoperative hypotension due to factors such as the use of anesthetic agents, opioid
analgesics, prolonged operative times, blood loss, insensible fluid loss, hypothermia, and
associated medical comorbidities [79]. A MAP below 60 mmHg for an extended period
during surgery can be a significant predictor of unfavorable postoperative outcomes.
Additionally, some responses to hypotension, such as administering larger volumes of
crystalloids or using inotropes, may also increase the overall risk of flap failure [80,81].

A study by Roshanov et al. found that withholding ACE inhibitors or angiotensin
II receptor blockers 24 h before noncardiac surgery reduced the risk of death, stroke, or
myocardial injury within 30 days and decreased intraoperative hypotension [82].

Multiple studies note that the use of vasopressors during the microvascular free
tissue transfer for HNC reconstruction does not increase flap failure rates or other post-
operative complications. It may even enhance hemodynamic stability and reduce fluid
administration, potentially decreasing postoperative issues. However, further prospective
studies are necessary to develop evidence-based guidelines for vasopressor use in free flap
surgery [79,83].

Blood transfusion practices in head and neck surgery, particularly during complex pro-
cedures like free flap reconstructions, have evolved significantly. Recent studies highlight
that higher transfusion volumes are associated with poorer outcomes, including increased
mortality and higher infection rates. Evidence supports a shift towards more conservative
transfusion thresholds, such as hematocrit < 25%, compared to traditional criteria (<30%).
Critical care literature suggests that transfusing at lower hemoglobin levels (e.g., <7 g/dL)
may be safer and more effective in maintaining patient health post-surgery, improving
outcomes, and minimizing complications [84—-86]. A possible solution to support proper
nutritional status during the recovery period after mandibulectomy involves reconstruction
with an osseous or osseomyocutaneous fibula or iliac crest free flap with immediate dental
implants, first described by Urken et al. in 1989 [87,88]. There is a paucity of data on dental
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rehabilitation involving fibula free flaps or other bony free flaps and their effects on short-
and long-term post-surgical nutritional status [19,89].

Several studies found that depressive symptoms after HNC treatment are associated
with a generally worse survival rate, reduced oral energy intake, and greater weight loss
in long-term observation (2.5-6-12 months), especially due to mouth dryness, impaired
social contact, and eating disorders, compared to no symptoms [90-92]. Antidepressant
interventions are advised to improve treatment compliance, quality of life, and the overall
survival rate [93].

This seems very important to consider while tailoring individual HNC treatment plans
because the overall incidence of depression among HNC patients is reported to be 9.3-11.5%,
depending on the population and the cancer location, with a peak of up to 28.5% in the
laryngeal cancer group [93,94]. Patients undergoing HNC treatment should be evaluated
individually by a multidisciplinary team for nutritional requirements. Protocols and
guidelines from ESPEN [63] or the American Society for Parenteral and Enteral Nutrition
(ASPEN) [95] are recommended but are rather general, only briefly addressing HNC
patients [68]. Figure 1 provides a graphical summary of the article’s key findings.
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Figure 1. Graphical Summary.

The review advocates for further research in several critical areas: the role of insulin-
like growth factor-I (IGF-I) in wound healing, long-term weight changes, optimal perioper-
ative nutritional protocols, and ischemia-modified albumin (IMA) as a marker of oxidative
stress and ischemia. It underscores the importance of specialized HNC centers to improve
patient outcomes through expert surgical and nutritional care. Additional research in
these areas will provide valuable insights and help refine guidelines for the comprehensive
management of HNC patients undergoing reconstructive surgery.

10. Limitations

This comprehensive review has several limitations. Although we aimed to capture a
wide range of high-quality evidence, the selection of studies may have been influenced by
availability and accessibility. While we included systematic reviews, meta-analyses, and
original studies with large sample sizes, some included articles were retrospective or based
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on expert opinion, which may introduce bias or limit generalizability. The heterogeneity
of study designs, populations, and outcome measures prevented a formal meta-analysis.
Additionally, there is limited high-quality research specifically addressing certain aspects,
such as the role of IGF-I or ischemia-modified albumin in head and neck cancer surgery.
Finally, while efforts were made to provide up-to-date evidence, rapidly evolving fields
such as perioperative nutrition and metabolic monitoring may render some findings out-
dated in the near future. Further prospective, multicenter studies are needed to validate
and expand upon the conclusions drawn in this review.

11. Conclusions

This review underscores the profound impact of perioperative nutritional status on the
outcomes of HNC reconstructive surgery. It emphasizes that adequate nutritional manage-
ment, both preoperatively and postoperatively, is essential for optimizing surgical success
and enhancing patient recovery. Key findings highlight the importance of albumin and
prealbumin as nutritional markers, the benefits of preoperative nutritional interventions,
and the necessity of tailored pre-, intra-, and post-surgical feeding strategies. BMI also
plays a significant role, as both high and low BMI can impact surgical outcomes.

Furthermore, the review highlights the necessity of a multidisciplinary approach to
optimizing nutritional status, as both high and low BMI can impact surgical outcomes, and
effective management requires coordination among various healthcare professionals.
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ACE Angiotensin-Converting Enzyme

ADA American Diabetes Association
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BBP Baseline Blood Pressure

BG Blood Glucose

BMI Body Mass Index

DCIA Deep Circumflex Iliac Artery

DOI Depth of Invasion

ENE Extranodal Extension

ERAS Enhanced Recovery After Surgery
ESPEN European Society for Parenteral and Enteral Nutrition
FFF Fibula Free Flap



J. Clin. Med. 2025, 14, 3679 13 of 17

HNC Head and Neck Cancer

HPV Human Papillomavirus

IBW Ideal Body Weight

ICD International Classification of Diseases
ICU Intensive Care Unit

IGF-I Insulin-Like Growth Factor-I

IMA Ischemia-Modified Albumin

MAP Mean Arterial Pressure

MMPs Matrix Metalloproteinases

NBM “Nil by Mouth”

NCCN  National Comprehensive Cancer Network

NG Nasogastric

NRI Nutrition-Related Index

PEG Percutaneous Endoscopic Gastrostomy
POD Postoperative Delirium

RFFF Radial Forearm Free Flap
SAMBA  Society for Ambulatory Anesthesia
SCCM Society of Critical Care Medicine

References

1.  Gormley, M.; Creaney, G.; Schache, A.; Ingarfield, K.; Conway, D.I. Reviewing the Epidemiology of Head and Neck Cancer:
Definitions, Trends and Risk Factors. Br. Dent. J. 2022, 233, 780-786. [CrossRef] [PubMed]

2. Barsouk, A.; Aluruy, J.S.; Rawla, P; Saginala, K.; Barsouk, A. Epidemiology, Risk Factors, and Prevention of Head and Neck
Squamous Cell Carcinoma. Med. Sci. 2023, 11, 42. [CrossRef] [PubMed]

3. Oral Cancer Incidence (New Cases) by Age, Race, and Gender | National Institute of Dental and Craniofacial Research. Available
online: https://www.nidcr.nih.gov/research/data-statistics /oral-cancer/incidence (accessed on 10 February 2024).

4. Diz, P.; Meleti, M.; Diniz-Freitas, M.; Vescovi, P.; Warnakulasuriya, S.; Johnson, N.; Kerr, A.R. Oral and Pharyngeal Cancer in
Europe: Incidence, Mortality and Trends as Presented to the Global Oral Cancer Forum. Transl. Res. Oral Oncol. 2017, 2, 1-13.
[CrossRef]

5. Wojciechowska, U.; Barariska, K.; Miklewska, M.; Didkowska, ]J.A. Cancer Incidence and Mortality in Poland in 2020. Nowotw.
J. Oncol. 2023, 73, 129-145. [CrossRef]

6. Badola, A.; Mehta, P.; Mehra, S.; Sood, S. Epidemiology and Survival Analysis of Head and Neck Cancer: Results from
Comprehensive Care Center in North India. Oral Oncol. Rep. 2023, 6, 100022. [CrossRef]

7. Hashibe, M.; Brennan, P.; Chuang, S.-C.; Boccia, S.; Castellsague, X.; Chen, C.; Curado, M.P,; Dal Maso, L.; Daudt, A.W.; Fabianova,
E.; etal. Interaction between Tobacco and Alcohol Use and the Risk of Head and Neck Cancer: Pooled Analysis in the International
Head and Neck Cancer Epidemiology Consortium. Cancer Epidemiol. Biomark. Prev. 2009, 18, 541-550. [CrossRef]

8. Sung, H.; Ferlay, |.; Siegel, R.L.; Laversanne, M.; Soerjomataram, I.; Jemal, A.; Bray, F. Global Cancer Statistics 2020: GLOBOCAN
Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries. CA Cancer J. Clin. 2021, 71, 209-249. [CrossRef]

9.  Perdomo, S.; Martin Roa, G.; Brennan, P.; Forman, D.; Sierra, M.S. Head and Neck Cancer Burden and Preventive Measures in
Central and South America. Cancer Epidemiol. 2016, 44, S43-S52. [CrossRef]

10. Gellrich, N.-C.; Handschel, J.; Holtmann, H.; Kriiskemper, G. Oral Cancer Malnutrition Impacts Weight and Quality of Life.
Nutrients 2015, 7, 2145-2160. [CrossRef]

11.  Joshi, K.; Joshi, P; Shetty, T.; Nair, S.; Chaturvedi, P. Can BMI Be a Predictor of Perioperative Complications in Head and Neck
Cancer Surgery? Pol. Przegl Chir. 2021, 93, 13-18. [CrossRef]

12.  Talwar, B.; Donnelly, R.; Skelly, R.; Donaldson, M. Nutritional Management in Head and Neck Cancer: United Kingdom National
Multidisciplinary Guidelines. J. Laryngol. Otol. 2016, 130, S32-540. [CrossRef] [PubMed]

13. Jaxa-Kwiatkowski, A.; Lysenko, L.; Gara-Ruciniska, M.; Leszczyszyn, A.; Gerber, H.; Kubiak, M. Potentially Lethal But Rarely
Considered. Risk of Developing Refeeding Syndrome in Primary Oral Squamous Cell Carcinoma. . Stomatol. Oral Maxillofac.
Surg. 2023, 125, 101742. [CrossRef] [PubMed]

14. Tsai, M.-H.; Chuang, H.-C.; Lin, Y.-T.; Lu, H.; Chen, W.-C.; Fang, F.-M.; Chien, C.-Y. Clinical Impact of Albumin in Advanced
Head and Neck Cancer Patients with Free Flap Reconstruction—A Retrospective Study. Peer] 2018, 6, €4490. [CrossRef]

15. Brauer, PR;; Byrne, PJ.; Prendes, B.L.; Ku, J.A ; Ciolek, PJ.; Jia, X.; Lamarre, E.D. Association between Hypertension Requiring

Medication and 30-Day Outcomes in Head and Neck Microvascular Surgery. Head Neck 2022, 44, 168-176. [CrossRef] [PubMed]


https://doi.org/10.1038/s41415-022-5166-x
https://www.ncbi.nlm.nih.gov/pubmed/36369568
https://doi.org/10.3390/medsci11020042
https://www.ncbi.nlm.nih.gov/pubmed/37367741
https://www.nidcr.nih.gov/research/data-statistics/oral-cancer/incidence
https://doi.org/10.1177/2057178X17701517
https://doi.org/10.5603/NJO.2023.0026
https://doi.org/10.1016/j.oor.2023.100022
https://doi.org/10.1158/1055-9965.EPI-08-0347
https://doi.org/10.3322/caac.21660
https://doi.org/10.1016/j.canep.2016.03.012
https://doi.org/10.3390/nu7042145
https://doi.org/10.5604/01.3001.0015.4212
https://doi.org/10.1017/S0022215116000402
https://www.ncbi.nlm.nih.gov/pubmed/27841109
https://doi.org/10.1016/j.jormas.2023.101742
https://www.ncbi.nlm.nih.gov/pubmed/38141827
https://doi.org/10.7717/peerj.4490
https://doi.org/10.1002/hed.26907
https://www.ncbi.nlm.nih.gov/pubmed/34704643

J. Clin. Med. 2025, 14, 3679 14 of 17

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Matosevi¢, M.; Pegan, A.; Sambunjak, D.; Solter, D.; Vagi¢, D.; Rasi¢, I.; Kosec, A. Significance of Anthropometric and Nutritive
Factors in Oral and Oropharyngeal Cancer Patients Undergoing Free Flap Reconstruction. J. Oral Maxillofac. Surg. 2020, 78,
644-650. [CrossRef]

Martin, L.; Birdsell, L.; Macdonald, N.; Reiman, T.; Clandinin, M.T.; McCargar, L.J.; Murphy, R.; Ghosh, S.; Sawyer, M.B.; Baracos,
V.E. Cancer Cachexia in the Age of Obesity: Skeletal Muscle Depletion Is a Powerful Prognostic Factor, Independent of Body
Mass Index. J. Clin. Oncol. 2013, 31, 1539-1547. [CrossRef]

Hahn, T.R,; Kriiskemper, G.; Enkling, N.; Kiibler, N.R. [On quality of life after surgical therapy of oral cancer—A retrospective
multi-center study: The connection between dedentition, denture, quality of life, and dysphagia, and the resulting rehabilitation
schemes]. Mund Kiefer Gesichtschir. 2007, 11, 27-32. [CrossRef]

Datarkar, A.N.; Daware, S.; Kothe, S.; Oren, P; Eitan, M. Simultaneous Placement of Endosseous Implants in Free Fibula Flap for
Reconstruction of Mandibular Resection Defects. . Craniofac. Surg. 2020, 31, e483-e485. [CrossRef]

Copelli, C.; Tewfik, K.; Cassano, L.; Pederneschi, N.; Catanzaro, S.; Manfuso, A.; Cocchi, R. Management of Free Flap Failure in
Head and Neck Surgery. Acta Otorhinolaryngol. Ital. 2017, 37, 387-392. [CrossRef]

Suh, ].M.; Chung, C.H.; Chang, Y.J. Head and Neck Reconstruction Using Free Flaps: A 30-Year Medical Record Review. Arch.
Craniofac. Surg. 2021, 22, 38-44. [CrossRef]

Rhemrev, R.; Rakhorst, H.A.; Zuidam, ].M.; Mureau, M.A.M.; Hovius, S.E.R.; Hofer, S.O.P. Long-Term Functional Outcome and
Satisfaction after Radial Forearm Free Flap Reconstructions of Intraoral Malignancy Resections. J. Plast. Reconstr. Aesthetic Surg.
2007, 60, 588-592. [CrossRef] [PubMed]

Eming, S.A.; Martin, P.; Tomic-Canic, M. Wound Repair and Regeneration: Mechanisms, Signaling, and Translation. Sci. Transl.
Med. 2014, 6, 265sr6. [CrossRef] [PubMed]

Stechmiller, ].K. Understanding the Role of Nutrition and Wound Healing. Nut Clin. Pract. 2010, 25, 61-68. [CrossRef] [PubMed]
Leung, J.S.L.; Seto, A.; Li, G.K.H. Association Between Preoperative Nutritional Status and Postoperative Outcome in Head and
Neck Cancer Patients. Nutr. Cancer 2017, 69, 464—469. [CrossRef]

Taverna, M.; Marie, A.-L.; Mira, ].-P.; Guidet, B. Specific Antioxidant Properties of Human Serum Albumin. Ann. Intensive Care
2013, 3, 4. [CrossRef] [PubMed]

Sun, J.; Ji, Y.; Huang, J.; Zhao, H. Risk Factors for Postoperative Delirium in Patients Undergoing Major Head and Neck Cancer
Surgery: A Meta-Analysis. Cancer Nurs. 2022, 46, 505-511. [CrossRef]

Lim, W.S.; Roh, J.-L.; Kim, S.-B.; Choi, S.-H.; Nam, S.Y.; Kim, S.Y. Pretreatment Albumin Level Predicts Survival in Head and Neck
Squamous Cell Carcinoma. Laryngoscope 2017, 127, E437-E442. [CrossRef]

Kao, H.-K; Chen, W.E; Chen, C.-H,; Shyu, V.B.-H.; Cheng, M.-H.; Chang, K.-P. The Roles of Albumin Levels in Head and Neck
Cancer Patients with Liver Cirrhosis Undergoing Tumor Ablation and Microsurgical Free Tissue Transfer. PLoS ONE 2012, 7,
e52678. [CrossRef]

Nurkkala, J.; Lahtinen, S.; Kaakinen, T.; Vakkala, M.; Liisanantti, J. Causes of Nutrition Deficit during Immediate Postoperative
Period after Free Flap Surgery for Cancer of the Head and Neck. Eur. Arch. Otorhinolaryngol. 2021, 278, 1171-1178. [CrossRef]
Parhar, H.S.; Durham, J.S.; Anderson, D.W.; Rush, B.; Prisman, E. The Association between the Nutrition-Related Index and
Morbidity Following Head and Neck Microsurgery. Laryngoscope 2020, 130, 375-380. [CrossRef]

Ridley, S.; Uthayakumaran, M. 1123 Incidence of Electrolyte Abnormalities in Patients Recovering Form Maxillofacial Resection
and Free Flap Reconstruction. Br. J. Surg. 2023, 110, znad258.413. [CrossRef]

Madhumita, R.; Nanda, N.; Sethi, P.; Rani, ].M.; Natarajan, C. Comparison of Albumin Adjusted Ischemia-Modified Albumin and
Total Antioxidant Status in Patients with Locally Advanced Head and Neck Cancer: A Pilot Study. J. Cancer Res. Ther. 2022, 18,
76-80. [CrossRef]

Han, H.-S.; Kang, S.-B. Relations between Long-Term Glycemic Control and Postoperative Wound and Infectious Complications
after Total Knee Arthroplasty in Type 2 Diabetics. Clin. Orthop. Surg. 2013, 5, 118-123. [CrossRef] [PubMed]

Garoufalia, Z.; Papadopetraki, A.; Karatza, E.; Vardakostas, D.; Philippou, A.; Kouraklis, G.; Mantas, D. Insulin-like Growth
Factor-I and Wound Healing, a Potential Answer to Non-Healing Wounds: A Systematic Review of the Literature and Future
Perspectives. Biomed. Rep. 2021, 15, 66. [CrossRef]

Khattab, M.H.; Said, S.M.; Fayez, M.A.; Elaguizy, M.M.; Mohamed, A.A.A.; Ghobashy, A.M. The Association Between Preoperative
Insulin-Like Growth Factor 1 Levels and the Total Body Weight Loss in Women Post Laparoscopic Sleeve Gastrectomy. Obes.
Surg. 2024, 34, 874-881. [CrossRef]

Ringel, A.E.; Drijvers, ].M.; Baker, G.J.; Catozzi, A.; Garcia-Canaveras, ].C.; Gassaway, B.M.; Miller, B.C.; Juneja, V.R.; Nguyen,
T.H.; Joshi, S.; et al. Obesity Shapes Metabolism in the Tumor Microenvironment to Suppress Anti-Tumor Immunity. Cell 2020,
183, 1848-1866.€26. [CrossRef] [PubMed]

Deng, T.; Lyon, C.J.; Bergin, S.; Caligiuri, M.A.; Hsueh, W.A. Obesity, Inflammation, and Cancer. Annu. Rev. Pathol. 2016, 11,
421-449. [CrossRef]


https://doi.org/10.1016/j.joms.2019.11.012
https://doi.org/10.1200/JCO.2012.45.2722
https://doi.org/10.1007/s10006-006-0038-0
https://doi.org/10.1097/SCS.0000000000006550
https://doi.org/10.14639/0392-100X-1376
https://doi.org/10.7181/acfs.2020.00745
https://doi.org/10.1016/j.bjps.2006.10.016
https://www.ncbi.nlm.nih.gov/pubmed/17485045
https://doi.org/10.1126/scitranslmed.3009337
https://www.ncbi.nlm.nih.gov/pubmed/25473038
https://doi.org/10.1177/0884533609358997
https://www.ncbi.nlm.nih.gov/pubmed/20130158
https://doi.org/10.1080/01635581.2017.1285406
https://doi.org/10.1186/2110-5820-3-4
https://www.ncbi.nlm.nih.gov/pubmed/23414610
https://doi.org/10.1097/NCC.0000000000001330
https://doi.org/10.1002/lary.26691
https://doi.org/10.1371/journal.pone.0052678
https://doi.org/10.1007/s00405-020-06206-1
https://doi.org/10.1002/lary.27912
https://doi.org/10.1093/bjs/znad258.413
https://doi.org/10.4103/jcrt.JCRT_921_20
https://doi.org/10.4055/cios.2013.5.2.118
https://www.ncbi.nlm.nih.gov/pubmed/23730475
https://doi.org/10.3892/br.2021.1442
https://doi.org/10.1007/s11695-024-07077-9
https://doi.org/10.1016/j.cell.2020.11.009
https://www.ncbi.nlm.nih.gov/pubmed/33301708
https://doi.org/10.1146/annurev-pathol-012615-044359

J. Clin. Med. 2025, 14, 3679 15 of 17

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Asaad, M.; Yao, C.; Kambhampati, P.; Mitchell, D.; Liu, J.; Lewis, C.M.; Yu, P,; Hanasono, M.M.; Chang, E.I. Impact of Body Mass
Index on Surgical Outcomes in Oncologic Microvascular Head and Neck Reconstruction. Ann. Surg. Oncol. 2022, 29, 5109-5121.
[CrossRef] [PubMed]

Kivimaki, M.; Strandberg, T.; Pentti, J.; Nyberg, S.T.; Frank, P; Jokela, M.; Ervasti, J.; Suominen, S.B.; Vahtera, J.; Sipild, PN.; et al.
Body-Mass Index and Risk of Obesity-Related Complex Multimorbidity: An Observational Multicohort Study. Lancet Diabetes
Endocrinol. 2022, 10, 253-263. [CrossRef]

Crippen, M.M,; Brady, ].S.; Mozeika, A.M.; Eloy, J.A.; Baredes, S.; Park, R.C.W. Impact of Body Mass Index on Operative Outcomes
in Head and Neck Free Flap Surgery. Otolaryngol. Head Neck Surg. 2018, 159, 817-823. [CrossRef]

de la Garza, G.; Militsakh, O.; Panwar, A.; Galloway, T.L.; Jorgensen, ].B.; Ledgerwood, L.G.; Kaiser, K.; Kitzerow, C.; Shnayder, Y.;
Neumann, C.A.; et al. Obesity and Perioperative Complications in Head and Neck Free Tissue Reconstruction. Head Neck 2016,
38, E1188-E1191. [CrossRef] [PubMed]

Iamaguchi, R.B.; de Moraes, M.A ; Silva, G.B.; Cho, A.B.; Iwase, F.d.C.; Wei, T.H.; de Rezende, M.R.; Mattar, R. IS OBESITY A
RISK FACTOR FOR FREE VASCULARIZED FIBULAR FLAP COMPLICATIONS? Acta Ortop. Bras. 2019, 27, 192-196. [CrossRef]
Offodile, A.C.; Aherrera, A.; Wenger, J.; Rajab, T.K.; Guo, L. Impact of Increasing Operative Time on the Incidence of Early Failure
and Complications Following Free Tissue Transfer? A Risk Factor Analysis of 2,008 Patients from the ACS-NSQIP Database.
Microsurgery 2017, 37, 12-20. [CrossRef] [PubMed]

Moellhoff, N.; Broer, P.N.; Heidekrueger, P.I.; Ninkovic, M.; Ehrl, D. Impact of Intraoperative Hypothermia on Microsurgical Free
Flap Reconstructions. J. Reconstr. Microsurg. 2021, 37, 174-180. [CrossRef]

Russell, J.; Pateman, K.; Batstone, M. Donor Site Morbidity of Composite Free Flaps in Head and Neck Surgery: A Systematic
Review of the Prospective Literature. Int. |. Oral Maxillofac. Surg. 2021, 50, 1147-1155. [CrossRef]

Yin, J.; Wang, L.; Yang, G.; Qin, X,; Xiong, P. Correlation Between Body Mass Index and Anterolateral Thigh Flap Thickness: A
Retrospective Study From a Single Center in China. Front. Surg. 2021, 8, 748799. [CrossRef] [PubMed]

Agostini, T.; Lazzeri, D.; Spinelli, G. Anterolateral Thigh Flap Thinning: Techniques and Complications. Ann. Plast. Surg. 2014, 72,
246-252. [CrossRef]

Singh, T.; Sankla, P.; Smith, G. Tracheostomy or Delayed Extubation after Maxillofacial Free-Flap Reconstruction? Br. J. Oral
Maxillofac. Surg. 2016, 54, 878-882. [CrossRef]

Wang, C.; Lin, L.; Wu, J.; Fu, G,; Liu, Z.; Cao, M. Development and Validation of a Novel Nomogram Model for Identifying Risk
of Prolonged Length of Stay among Patients Receiving Free Vascularized Flap Reconstruction of Head and Neck Cancer. Front.
Oncol. 2024, 14, 1345766. [CrossRef]

Yi, J.; Lei, Y;; Xu, S.; Si, Y.; Li, S.; Xia, Z; Shi, Y.; Gu, X;; Yu, ].; Xu, G.; et al. Intraoperative Hypothermia and Its Clinical Outcomes
in Patients Undergoing General Anesthesia: National Study in China. PLoS ONE 2017, 12, e0177221. [CrossRef]

Ozer, A.B.; Yildiz Altun, A.; Erhan, O.L.; Catak, T.; Karatepe, U.; Demirel, I.; Caglar Toprak, G. The Effect of Body Mass Index on
Perioperative Thermoregulation. Ther. Clin. Risk Manag. 2016, 12, 1717-1720. [CrossRef] [PubMed]

Burns, P.B.; Rohrich, R.J.; Chung, K.C. The Levels of Evidence and Their Role in Evidence-Based Medicine. Plast. Reconstr. Surg.
2011, 128, 305-310. [CrossRef]

Couch, M.E,; Dittus, K.; Toth, M.].; Willis, M.S.; Guttridge, D.C.; George, ].R.; Barnes, C.A.; Gourin, C.G.; Der-Torossian, H. Cancer
Cachexia Update in Head and Neck Cancer: Definitions and Diagnostic Features. Head Neck 2015, 37, 594-604. [CrossRef]
Galyfos, G.; Geropapas, G.I.; Kerasidis, S.; Sianou, A.; Sigala, E; Filis, K. The Effect of Body Mass Index on Major Outcomes after
Vascular Surgery. |. Vasc. Surg. 2017, 65, 1193-1207. [CrossRef]

Lennon, H.; Sperrin, M.; Badrick, E.; Renehan, A.G. The Obesity Paradox in Cancer: A Review. Curr. Oncol. Rep. 2016, 18, 56.
[CrossRef] [PubMed]

Chargi, N.; Breik, O.; Forouzanfar, T.; Martin, T.; Praveen, P; Idle, M.; Parmar, S.; de Bree, R. Association of Low Skeletal Muscle
Mass and Systemic Inflammation with Surgical Complications and Survival after Microvascular Flap Reconstruction in Patients
with Head and Neck Cancer. Head Neck 2022, 44, 2077-2094. [CrossRef] [PubMed]

Newman, L.A.; Vieira, F; Schwiezer, V.; Samant, S.; Murry, T.; Woodson, G.; Kumar, P.; Robbins, K.T. Eating and Weight Changes
Following Chemoradiation Therapy for Advanced Head and Neck Cancer. Arch. Otolaryngol. Head Neck Surg. 1998, 124, 589-592.
[CrossRef]

Abu Zaid, Z.; Kay Neoh, M.; Mat Daud, Z.A.; Md Yusop, N.B.; Ibrahim, Z.; Abdul Rahman, Z.; Jamhuri, N.; Abdul Azim, A.Z.
Weight Loss in Post-Chemoradiotherapy Head and Neck Cancer Patients. Nutrients 2022, 14, 548. [CrossRef] [PubMed]
Karnell, L.H.; Sperry, S.M.; Anderson, C.M.; Pagedar, N.A. Influence of Body Composition on Survival in Patients with Head and
Neck Cancer. Head Neck 2016, 38 (Suppl. 1), E261-E267. [CrossRef]

Watters, A.L.; Cope, S.; Keller, M.N.; Padilla, M.; Enciso, R. Prevalence of Trismus in Patients with Head and Neck Cancer: A
Systematic Review with Meta-Analysis. Head Neck 2019, 41, 3408-3421. [CrossRef]


https://doi.org/10.1245/s10434-022-11542-z
https://www.ncbi.nlm.nih.gov/pubmed/35325376
https://doi.org/10.1016/S2213-8587(22)00033-X
https://doi.org/10.1177/0194599818777240
https://doi.org/10.1002/hed.24189
https://www.ncbi.nlm.nih.gov/pubmed/26268587
https://doi.org/10.1590/1413-785220192704217444
https://doi.org/10.1002/micr.22387
https://www.ncbi.nlm.nih.gov/pubmed/25752264
https://doi.org/10.1055/s-0040-1715880
https://doi.org/10.1016/j.ijom.2020.12.009
https://doi.org/10.3389/fsurg.2021.748799
https://www.ncbi.nlm.nih.gov/pubmed/34708071
https://doi.org/10.1097/SAP.0b013e31825b3d3a
https://doi.org/10.1016/j.bjoms.2016.05.026
https://doi.org/10.3389/fonc.2024.1345766
https://doi.org/10.1371/journal.pone.0177221
https://doi.org/10.2147/TCRM.S122700
https://www.ncbi.nlm.nih.gov/pubmed/27920541
https://doi.org/10.1097/PRS.0b013e318219c171
https://doi.org/10.1002/hed.23599
https://doi.org/10.1016/j.jvs.2016.09.032
https://doi.org/10.1007/s11912-016-0539-4
https://www.ncbi.nlm.nih.gov/pubmed/27475805
https://doi.org/10.1002/hed.27113
https://www.ncbi.nlm.nih.gov/pubmed/35652420
https://doi.org/10.1001/archotol.124.5.589
https://doi.org/10.3390/nu14030548
https://www.ncbi.nlm.nih.gov/pubmed/35276906
https://doi.org/10.1002/hed.23983
https://doi.org/10.1002/hed.25836

J. Clin. Med. 2025, 14, 3679 16 of 17

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

Faravel, K.; Jarlier, M.; Senesse, P.; Huteau, M.-E.; Janiszewski, C.; Stoebner, A.; Boisselier, P. Trismus Occurrence and Link
With Radiotherapy Doses in Head and Neck Cancer Patients Treated With Chemoradiotherapy. Integr. Cancer Ther. 2023, 22,
15347354221147283. [CrossRef] [PubMed]

Coyle, M.].; Main, B.; Hughes, C.; Craven, R.; Alexander, R.; Porter, G.; Thomas, S. Enhanced Recovery after Surgery (ERAS) for
Head and Neck Oncology Patients. Clin. Otolaryngol. 2016, 41, 118-126. [CrossRef] [PubMed]

Smith, M.D.; McCall, J.; Plank, L.; Herbison, G.P.; Soop, M.; Nygren, ]J. Preoperative Carbohydrate Treatment for Enhancing
Recovery after Elective Surgery. Cochrane Database Syst. Rev. 2014, 2014, CD009161. [CrossRef]

Duggan, E.W.; Carlson, K.; Umpierrez, G.E. Perioperative Hyperglycemia Management: An Update. Anesthesiology 2017, 126,
547-560. [CrossRef] [PubMed]

Muscaritoli, M.; Arends, J.; Bachmann, P,; Baracos, V.; Barthelemy, N.; Bertz, H.; Bozzetti, E.; Hiitterer, E.; Isenring, E.; Kaasa, S.;
et al. ESPEN Practical Guideline: Clinical Nutrition in Cancer. Clin. Nutr. 2021, 40, 2898-2913. [CrossRef]

Wang, J.; Liu, M; Liu, C.; Ye, Y.; Huang, G. Percutaneous Endoscopic Gastrostomy versus Nasogastric Tube Feeding for Patients
with Head and Neck Cancer: A Systematic Review. |. Radiat. Res. 2014, 55, 559-567. [CrossRef]

Martinovic, D.; Tokic, D.; Puizina Mladinic, E.; Usljebrka, M.; Kadic, S.; Lesin, A.; Vilovic, M.; Lupi-Ferandin, S.; Ercegovic, S.;
Kumric, M.; et al. Nutritional Management of Patients with Head and Neck Cancer—A Comprehensive Review. Nutrients 2023,
15,1864. [CrossRef]

Cochran, A.; Cassady, B.A.; Kerr, KW.,; Milas, Z.; Riggs, S.; lannitti, D.A.; Vrochides, D. Impact of Nutritional Compliance within
ERAS Protocols for Hepatopancreatobiliary, Radical Cystectomy, and Head and Neck Procedures: A Case-Matched Analysis
Adjusted for Major Complications. Clin. Nutr. ESPEN 2023, 55, 109-115. [CrossRef]

Brady, G.; Leigh-Doyle, L.; Riva, F; Kerawala, C.; Roe, J. Early Post-Operative Feeding: An Investigation of Early Functional
Outcomes for Oral Cancer Patients Treated with Surgical Resection and Free Flap Reconstruction. Dysphagia 2022, 37, 1008-1013.
[CrossRef]

Kerawala, C.J.; Riva, F,; Paleri, V. The Impact of Early Oral Feeding Following Head and Neck Free Flap Reconstruction on
Complications and Length of Stay. Oral Oncol. 2021, 113, 105094. [CrossRef]

Vamsi, A.; Ragunathan, K.; Puli, S. Malignant Seeding Following Percutaneous Endoscopic Gastrostomy Placement in Head and
Neck Cancer: Review of Literature: 1900. Off. J. Am. Coll. Gastroenterol. ACG 2014, 109, S563. [CrossRef]

Gallagher, ].M.; Erich, R.A.; Gattermeyer, R.; Beam, K K. Postoperative Hyperglycemia Can Be Safely and Effectively Controlled in
Both Diabetic and Nondiabetic Patients with Use of a Subcutaneous Insulin Protocol. JB JS Open Access 2017, 2, e0008. [CrossRef]
[PubMed]

Joshi, G.P; Chung, F; Vann, M.A.; Ahmad, S.; Gan, T.J.; Goulson, D.T.; Merrill, D.G.; Twersky, R. Society for Ambulatory
Anesthesia Society for Ambulatory Anesthesia Consensus Statement on Perioperative Blood Glucose Management in Diabetic
Patients Undergoing Ambulatory Surgery. Anesth. Analg. 2010, 111, 1378-1387. [CrossRef]

Jacobi, J.; Bircher, N.; Krinsley, J.; Agus, M.; Braithwaite, S.S.; Deutschman, C.; Freire, A.X.; Geehan, D.; Kohl, B.; Nasraway, S.A.;
et al. Guidelines for the Use of an Insulin Infusion for the Management of Hyperglycemia in Critically Ill Patients. Crit. Care Med.
2012, 40, 3251-3276. [CrossRef] [PubMed]

Moghissi, E.S.; Korytkowski, M.T.; DiNardo, M.; Einhorn, D.; Hellman, R.; Hirsch, LB.; Inzucchi, S.E.; Ismail-Beigi, F.; Kirkman,
M.S.; Umpierrez, G.E.; et al. American Association of Clinical Endocrinologists and American Diabetes Association Consensus
Statement on Inpatient Glycemic Control. Endocr. Pract. 2009, 15, 353-369. [CrossRef]

Hwang, T-Z.; Wang, Y.-M,; Jeng, S.-F.; Lee, Y.-C.; Chen, T.-S.; Su, S.-Y.; Huang, C.-C.; Lam, C.-F. Intraoperative Enteral Nutrition
Feeding in Free-Flap Healing after Reconstruction Surgery for Head and Neck Cancers. Ofolaryngol. Head Neck Surg. 2023, 169,
843-851. [CrossRef]

Meng, L.; Yu, W.; Wang, T.; Zhang, L.; Heerdt, PM.; Gelb, A.W. Blood Pressure Targets in Perioperative Care. Hypertension 2018,
72,806-817. [CrossRef]

Naik, A.N.; Freeman, T.; Li, M.M.; Marshall, S.; Tamaki, A.; Ozer, E.; Agrawal, A.; Kang, S.Y.; Old, M.O.; Seim, N.B. The Use of
Vasopressor Agents in Free Tissue Transfer for Head and Neck Reconstruction: Current Trends and Review of the Literature.
Front. Pharmacol. 2020, 11, 1248. [CrossRef]

Burkhard, J.-P.; Wepfer, A.; Loffel, L.M.; Bachmann, K.F.; Wuethrich, P.Y. The Role of Intraoperative and Early Postoperative
Blood Pressure Variations, Fluid Balance and Inotropics in Fibula Free Flap Head and Neck Reconstruction: A Retrospective
Analysis. |. Clin. Med. 2023, 12, 7753. [CrossRef]

Kass, J.L.; Lakha, S.; Levin, M.A_; Joseph, T.; Lin, H.-M.; Genden, EM.; Teng, M.S.; Miles, B.A.; DeMaria, S. Intraoperative
Hypotension and Flap Loss in Free Tissue Transfer Surgery of the Head and Neck. Head Neck 2018, 40, 2334-2339. [CrossRef]
Roshanov, P.S.; Rochwerg, B.; Patel, A.; Salehian, O.; Duceppe, E.; Belley-Coté, E.P.; Guyatt, G.H.; Sessler, D.I.; Le Manach,
Y.; Borges, EK; et al. Withholding versus Continuing Angiotensin-Converting Enzyme Inhibitors or Angiotensin II Receptor
Blockers before Noncardiac Surgery: An Analysis of the Vascular Events In Noncardiac Surgery patlents cOhort evaluatioN
Prospective Cohort. Anesthesiology 2017, 126, 16-27. [CrossRef] [PubMed]


https://doi.org/10.1177/15347354221147283
https://www.ncbi.nlm.nih.gov/pubmed/36625502
https://doi.org/10.1111/coa.12482
https://www.ncbi.nlm.nih.gov/pubmed/26083896
https://doi.org/10.1002/14651858.CD009161.pub2
https://doi.org/10.1097/ALN.0000000000001515
https://www.ncbi.nlm.nih.gov/pubmed/28121636
https://doi.org/10.1016/j.clnu.2021.02.005
https://doi.org/10.1093/jrr/rrt144
https://doi.org/10.3390/nu15081864
https://doi.org/10.1016/j.clnesp.2023.03.001
https://doi.org/10.1007/s00455-021-10363-8
https://doi.org/10.1016/j.oraloncology.2020.105094
https://doi.org/10.14309/00000434-201410002-01900
https://doi.org/10.2106/JBJS.OA.16.00008
https://www.ncbi.nlm.nih.gov/pubmed/30229209
https://doi.org/10.1213/ANE.0b013e3181f9c288
https://doi.org/10.1097/CCM.0b013e3182653269
https://www.ncbi.nlm.nih.gov/pubmed/23164767
https://doi.org/10.4158/EP09102.RA
https://doi.org/10.1002/ohn.335
https://doi.org/10.1161/HYPERTENSIONAHA.118.11688
https://doi.org/10.3389/fphar.2020.01248
https://doi.org/10.3390/jcm12247753
https://doi.org/10.1002/hed.25190
https://doi.org/10.1097/ALN.0000000000001404
https://www.ncbi.nlm.nih.gov/pubmed/27775997

J. Clin. Med. 2025, 14, 3679 17 of 17

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

Fang, L.; Liu, J.; Yu, C.; Hanasono, M.M.; Zheng, G.; Yu, P. Intraoperative Use of Vasopressors Does Not Increase the Risk of Free
Flap Compromise and Failure in Cancer Patients. Ann. Surg. 2018, 268, 379-384. [CrossRef] [PubMed]

Wirtz, N.E.; Khariwala, S.S. Should More Conservative Blood Transfusion Thresholds Be Adopted in Head and Neck Surgery?
Laryngoscope 2017, 127, 1733-1734. [CrossRef]

Puram, S.V.; Yarlagadda, B.B.; Sethi, R.; Muralidhar, V.; Chambers, K.J.; Emerick, K.S.; Rocco, ].W,; Lin, D.T.; Deschler, D.G.
Transfusion in Head and Neck Free Flap Patients. Otolaryngol. Head Neck Surg. 2015, 152, 449-457. [CrossRef]

Mark, M.; Eggerstedt, M.; Urban, M.].; Al-Khudari, S.; Smith, R.; Revenaugh, P. Designing an Evidence-Based Free-Flap Pathway
in Head and Neck Reconstruction. World ]. Otorhinolaryngol. Head Neck Surg. 2022, 8, 126-132. [CrossRef]

Gao, N.; Fu, K,; Cai, J.; He, W. A Retrospective Study on Application of Fibula/Iliac Flap Surgical Techniques to Mandibular
Defects. Sci. Rep. 2023, 13, 16505. [CrossRef]

Urken, M.L.; Buchbinder, D.; Weinberg, H.; Vickery, C.; Sheiner, A.; Biller, H.F. Primary Placement of Osseointegrated Implants in
Microvascular Mandibular Reconstruction. Otolaryngol. Head Neck Surg. 1989, 101, 56-73. [CrossRef] [PubMed]

Jackson, R.S.; Price, D.L.; Arce, K.; Moore, E.J. Evaluation of Clinical Outcomes of Osseointegrated Dental Implantation of Fibula
Free Flaps for Mandibular Reconstruction. JAMA Facial Plast. Surg. 2016, 18, 201-206. [CrossRef]

Kubrak, C.; Olson, K.; Baracos, V.E. The Head and Neck Symptom Checklist©: An Instrument to Evaluate Nutrition Impact
Symptoms Effect on Energy Intake and Weight Loss. Support. Care Cancer 2013, 21, 3127-3136. [CrossRef]

Wu, Y.-S,; Lin, P-Y;; Chien, C.-Y.; Fang, F.-M.; Chiu, N.-M.; Hung, C.-F; Lee, Y.; Chong, M.-Y. Anxiety and Depression in Patients
with Head and Neck Cancer: 6-Month Follow-up Study. Neuropsychiatr. Dis. Treat. 2016, 12, 1029-1036. [CrossRef]

Van Liew, ].R.; Brock, R.L.; Christensen, A.J.; Karnell, L.H.; Pagedar, N.A.; Funk, G.F. Weight Loss after Head and Neck Cancer: A
Dynamic Relationship with Depressive Symptoms. Head Neck 2017, 39, 370-379. [CrossRef] [PubMed]

Rohde, R.L.; Adjei Boakye, E.; Challapalli, S.D.; Patel, S.H.; Geneus, C.J.; Tobo, B.B.; Simpson, M.C.; Mohammed, K.A.; Deshields,
T.; Varvares, M.A.; et al. Prevalence and Sociodemographic Factors Associated with Depression among Hospitalized Patients
with Head and Neck Cancer-Results from a National Study. Psychooncology 2018, 27, 2809-2814. [CrossRef] [PubMed]

Huang, R.-W.; Chang, K.-P; Marchi, F; Loh, C.Y.Y,; Lin, Y.-].; Chang, C.-J.; Kao, H.-K. The Impact of Depression on Survival of
Head and Neck Cancer Patients: A Population-Based Cohort Study. Front. Oncol. 2022, 12, 871915. [CrossRef] [PubMed]

da Silva, J.S.V,; Seres, D.S.; Sabino, K.; Adams, S.C.; Berdahl, G.J.; Citty, SSW.; Cober, M.P; Evans, D.C.; Greaves, ].R.; Gura, KM,;
et al. ASPEN Consensus Recommendations for Refeeding Syndrome. Nutr. Clin. Pract. 2020, 35, 178-195. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1097/SLA.0000000000002295
https://www.ncbi.nlm.nih.gov/pubmed/28489683
https://doi.org/10.1002/lary.26560
https://doi.org/10.1177/0194599814567107
https://doi.org/10.1002/wjo2.22
https://doi.org/10.1038/s41598-023-43643-4
https://doi.org/10.1177/019459988910100111
https://www.ncbi.nlm.nih.gov/pubmed/2547185
https://doi.org/10.1001/jamafacial.2015.2271
https://doi.org/10.1007/s00520-013-1870-z
https://doi.org/10.2147/NDT.S103203
https://doi.org/10.1002/hed.24601
https://www.ncbi.nlm.nih.gov/pubmed/27704695
https://doi.org/10.1002/pon.4893
https://www.ncbi.nlm.nih.gov/pubmed/30225960
https://doi.org/10.3389/fonc.2022.871915
https://www.ncbi.nlm.nih.gov/pubmed/36091181
https://doi.org/10.1002/ncp.10474

	Introduction 
	Methods 
	Microsurgical Free Flap Reconstruction in Head and Neck Cancer 
	Nutritional and Metabolic Factors 
	Impact of Obesity on Head and Neck Cancer Surgery with Free Flap Reconstruction 
	Weight Dynamics 
	Perioperative Nutritional Interventions 
	Management of Stress-Induced Hyperglycemia 
	Other Perioperative Challenges 
	Limitations 
	Conclusions 
	References

