
D
ow

nloaded
from

http://journals.lw
w
.com

/johnajournalby
9EC

U
2EoSISa89M

dSsk/S1W
as+W

Xo5zVgdbe1Zto/A27aZU
O
4Q

vU
G
oU

q9O
PvD

VBIW
dvkVD

vm
u7ZC

tD
7D

5G
vd7lBoP6O

jW
keb1C

U
4zzs+blZU

7khxO
U
/C
o7H

tL3ow
3SiD

Jpom
PAU

B1bkA=
on

06/17/2021

Downloadedfromhttp://journals.lww.com/johnajournalby9ECU2EoSISa89MdSsk/S1Was+WXo5zVgdbe1Zto/A27aZUO4QvUGoUq9OPvDVBIWdvkVDvmu7ZCtD7D5Gvd7lBoP6OjWkeb1CU4zzs+blZU7khxOU/Co7HtL3ow3SiDJpomPAUB1bkA=on06/17/2021

Expert consensus statement on the perioperative
management of adult patients undergoing head and
neck surgery and free tissue reconstruction from
the Society for Head and Neck Anesthesia
David W. Healy, MD, MRCP, FRCA, FASAa,* , Benjamin H. Cloyd, MD, MIPHa,
Tracey Straker, MD, MS, MPH, CBA, FASAb, Michael J. Brenner, MDc, Edward J. Damrose, MD, FACSd,
Matthew E. Spector, MDc, Amit Saxena, MDe, Joshua H. Atkins, MD, PhD, CPEf,
Radhamangalam J. Ramamurthi, MD, FRCAg, Arpan Mehta, BM, FRCAh, Michael F. Aziz, MDi,
Davide Cattano, MD, PhD, FASA, CMQj, Adam I. Levine, MDk, Samuel A. Schechtman, MDa,
Laura F. Cavallone, MD, MScl, Basem B. Abdelmalak, MD, FASA, SAMBA-Fm

Abstract
The perioperative care of adult patients undergoing free tissue transfer during head and neck surgical (microvascular) reconstruction is
inconsistent across practitioners and institutions. The executive board of the Society for Head and Neck Anesthesia (SHANA)
nominated specialized anesthesiologists and head and neck surgeons to an expert group, to develop expert consensus statements.
The group conducted an extensive review of the literature to identify evidence and gaps and to prioritize quality improvement
opportunities. This report of expert consensus statements aims to improve and standardize perioperative care in this setting. The
modified Delphi method was used to evaluate the degree of agreement with draft consensus statements. Additional discussion and
collaboration was performed via video conference and electronic communication to refine expert opinions and to achieve consensus
on key statements. Thirty-one statements were initially formulated, 14 statements met criteria for consensus, 9 were near consensus,
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and 8 did not reach criteria for consensus. The expert statements reaching consensus described considerations for preoperative
assessment and optimization, airway management, perioperative monitoring, fluid management, blood management, tracheal extu-
bation, and postoperative care. This group also examined the role for vasopressors, communication, and other quality improvement
efforts. This report provides the priorities and perspectives of a group of clinical experts to help guide perioperative care and provides
actionable guidance for and opportunities for improvement in the care of patients undergoing free tissue transfer for head and neck
reconstruction. The lack of consensus for some areas likely reflects differing clinical experiences and a limited available evidence base.

Keywords: Consensus, Guideline, Statement, Perioperative, Free tissue, Flap, Reconstruction, Vasopressors, Airway, Monitoring

Head and neck surgical procedures for head and neck
cancer commonly require reconstruction to restore
tissue integrity, structure, and function. A patient’s own

tissue is transposed from 1 anatomic site to another along with its
vascular supply to optimize reconstruction and is termed free
tissue transfer or a “free flap.” Microvascular reconstruction
restores essential functional anatomy after ablative surgery, and a
critical determinant of flap success is predicated on the patency of
the vascular anastomosis and adequate tissue perfusion. While a
number of tumors may be related to human papillomavirus
(HPV) infection, especially in younger and healthier patients,
head and neck cancers are more commonwith advancing age and
other risk factors including consumption of tobacco and
alcohol[1]. Patients with head and neck cancer are typically
elderly, often frail, and may have comorbid conditions which
include atherosclerosis, hypertension, cerebrovascular disease,
ischemic heart disease, peripheral vascular disease, chronic
obstructive pulmonary disease, diabetes mellitus, hepatic disease,
anemia, poor nutrition, intravascular volume depletion,
decreased muscle mass, and reduced physical mobility.

The perioperative and anesthesia care of this patient group can
be challenging, given the potential requirement for complex air-
way management techniques and the typically prolonged dura-
tion of surgical procedures. Little guidance exists to optimize
care, so institutional culture based on training experiences has
been the norm. As standardized approaches[2] to perioperative
care in other disciplines serve to optimize patient outcomes and
reduce costs, it is imperative that reasonable guidance of care is
explored for this patient population. In an effort to standardize
and improve the perioperative and anesthetic care of patients
undergoing free tissue reconstruction, we organized a group of
anesthesiologists and surgeons specializing in head and neck
reconstruction to develop expert opinions, which were subse-
quently refined and consensus achieved using a modified Delphi
method.

Methods

Formation of the ad-hoc expert consensus statement
working group

The leadership of the Society for Head and Neck Anesthesia
(SHANA) nominated 16 members of the society to develop
guidance for best practice during the perioperative care of adult
patients undergoing free tissue transfer for reconstruction during
head and neck surgical procedures. Representing 11 institutions,
individual group members were each considered experts in the
perioperative and anesthetic care of patients undergoing surgical
procedures of the head and neck. The group included representation
from the disciplines of Anesthesiology and Otolaryngology-Head

and Neck Surgery. Following an initial systematic review of the
available literature, the expert group pursued expert consensus and
agreement using established modified Delphi methodology to
develop guidance supported by clinical expertise and evidence (if
available).

Consensus statements require the use of reproducible metho-
dology allowing full representation of opinion across the group of
experts in support of relevant factual statements to guide care.
The current process utilized established methodology developed
and successfully applied by the Academy of Otolaryngology-
Head and Neck Surgery[3]. Their working group has defined a
clear and reproducible methodology that guides a series of
Clinical Expert Consensus statements, subsequently used to guide
and optimize patient care. The methodology is reproduced in the
current process with thanks and attribution.

Generation of meaningful topic questions

The group was tasked to define the scope of the work and a
corresponding list of meaningful and relevant topics for considera-
tion. It was decided to focus on adult patients (above 18 y old)
undergoing free tissue reconstruction during head and neck surgical
procedures guided by the Patient, Intervention, Comparison,
Outcome (PICO) framework[4]. The group generated a list of the
major topic questions consideredmost relevant to the perioperative
care of this patient group. The topic questions were evaluated for
value and ranked by importance by each member of the expert
review group, with the final list agreed during the first conference
call (Supplemental Digital Content, Appendix E, http://links.lww.
com/AA/D460).

Initial literature search

An initial literature search (stage 1; Supplemental Digital
Content, Appendix C, http://links.lww.com/AA/D460) was per-
formed by a specialized informationist at the Taubman Health
Sciences Library at the University of Michigan. The search was
guided by the scope and initial topic questions identified by the
expert working group and identified clinical practice guidelines,
systematic reviews, meta-analyses, and review articles related to
the perioperative care of adult patients undergoing free tissue
transfer during surgical procedures to the head and neck. All
returned items were made available to the expert review group.

Systematic review

The second literature review (stage 2; Supplemental Digital
Content, Appendix D, http://links.lww.com/AA/D460) was per-
formed after the expert group developed focused topic questions.
The second search identified any randomized controlled and
observational studies focused on solving the topic questions. All
returned items were made available to the expert review group.
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Generation of draft consensus statements

The topic questions were reviewed by the expert group and set the
basis for draft consensus statements. Given the limited evidence
available to answer each topic question, the draft consensus
statements were formatted to describe considerations rather than
“calls to action.” Stronger statements can only be made in the
context of robust evidence.

Modified Delphi method

The expert consensus statement was generated using a modified
Delphi method, an established systematic approach based on
multiple rounds of questionnaires sent to a group of topic experts.
Anonymous responses were reviewed, compiled, and then shared
with the group after each round. Experts adjust their responses in
subsequent rounds based on their review of the overall group
response to earlier rounds. The Delphi method itself was
conceived in the 1950s by Dalkey and Helmer-Hirschberg[5] of
the Rand Corporation as a forecasting process, but has since been
revised and modified based on new applications and technologi-
cal advances. Figure 1 provides an overview of the modified
Delphi methodology used in the current study. A limitation of the
Delphi methodology is a potential lack of interaction among
expert group members during deliberations. The current process
addressed this limitation by scheduled web-based video confer-
ences before and after each Delphi survey to allow adequate
discussion and deliberation.

Expert group members completed 2 surveys where draft con-
sensus statements were reviewed and each indicated their agree-
ment according to a 9-point Likert scale. The scale included the
following anchors: (1) strongly disagree, (3) disagree, (5) neutral,
(7) agree, (9) strongly agree in response to the request, “Please
indicate your agreement with the statement.”

Analysis

The scores provided by each expert reviewer were compiled after
each Delphi survey. The definition of consensus was based on the
mean response score (indicating overall agreement and value) and
the number of outlier responses (consensus). An outlier was
defined as any rating at least 2 Likert points away from the mean.
The statements were classified according to American Academy
of Otolaryngology-Head and Neck Surgery Foundation (AAO-
HNSF)methodology as “consensus,” “near-consensus,” and “no
consensus” (Table 1).

After the results of each Delphi were tabulated, they were
presented to the expert group during a conference call. Statements
that achieved consensus were presented to the group but not
discussed during the call. Statements that achieved a mean score
of <7.0 were discussed to determine if they should be modified
and added to a repeat Delphi survey or removed completely.

Results

Themethodology resulted in 14 statements that achieved consensus
(Table 2), 17 that achieved near consensus (Supplemental Digital
Content, Appendix A, http://links.lww.com/AA/D460), and 8 that
achieved no consensus (Supplemental Digital Content, Appendix B,

Figure 1. Overview of the Expert Consensus Working Group Process. ECS indicates Expert Consensus Statement; RCT, randomized controlled trials.

Table 1
Classification of draft consensus statements.

Category Mean Score Operator Outliers

Consensus ≥ 7.00 AND ≤ 1
Near consensus ≥ 6.5 AND ≤ 2
No consensus < 6.5 OR ≥ 3
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http://links.lww.com/AA/D460). Statements reaching consensus
comprised several themes, including monitoring and intensive care
unit (ICU) utilization (n=4), communication (n=3), alcohol,
tobacco, and nutrition (n=3), and vasopressors, intubation tech-
nique, fluid management, and transfusion (all n=1).

Discussion

The group developed 14 consensus statements that serve to
optimize perioperative care of the patient undergoing free tissue
transfer. The consensus statements are grouped by phase of care
with a brief descriptive narrative of context and existing evidence.
The degree and ranking of consensus achieved by each statement
among the expert committee is presented in Table 2.

Preoperative considerations

Expert Consensus Statement (ECS) 1. “Peri-operative nutritional
assessment and intervention may improve outcomes in this
patient population.”

Head and neck cancer patients are often malnourished or
unable to feed properly due to the presence of a mass obstructing
or compressing the upper aerodigestive tract[6–11]. Indexes that
describe poor preoperative nutritional and low serum albumin
levels[6,8,11] have been associated with poor wound healing or
infection-related complications[6], postoperative delirium[8],
overall postoperative complications[6,11], prolonged hospital
stay, and death[11] following head and neck surgery with free
tissue transfer reconstruction. Individualized preoperative and

postoperative nutritional assessment and interventions via oral
feeding ideally[10], or artificial feeding tube when necessary have
been found to lead to reductions in the length of hospital stay,
infection rates, and incidence of wound dehiscence[12].

ECS 2. “Preoperative tobacco cessation is beneficial for this
patient population.”

Preoperative tobacco cessation reduces airway reactivity dur-
ing anesthesia, decreases cardiopulmonary complications, and
mitigates the risk of wound healing complications[13]. The
mechanisms implicated in tobacco-related perioperative compli-
cations include impaired mucociliary clearance, endothelial
damage/atherosclerosis, and oxidative stress injury, which man-
ifest as increased rates of pulmonary infection, coronary artery
thrombosis, and wound breakdown. Postoperative pneumonia
and respiratory failure are more common with preoperative
tobacco smoking—even in smokers without apparent underlying
lung disease[13]. Examples of tobacco smoking-related effects on
wound healing include wound dehiscence, infection, and bony
nonunion in mandibular reconstruction, such as following
microvascular reconstruction[14]. Preoperative tobacco smoking
also contributes to vascular and thrombotic alterations that may
threaten microvascular anastomoses. In a study of 2193 patients
undergoing head and neck microvascular surgery, perioperative
tobacco smoking was an independent predictor of increased
wound breakdown and need for reoperation within 30 days of
surgery[15]. Tobacco smoking may also exacerbate cancer-asso-
ciated cachexia, further impairing wound healing capacity in
head and neck cancer patients[16]. In patients undergoing head
and neck surgery, tobacco smoking cessation 3 weeks

Table 2
Expert statements achieving consensus.

Statement Median Mean Range Outliers

Preoperative considerations
1 Perioperative nutritional assessment and intervention may improve outcomes in this patient population 7 7.60 4–9 1
2 Preoperative tobacco cessation is beneficial for this patient population 9 8.50 5–9 1
3 Assessment and management of alcohol withdrawal syndrome reduces the risk of adverse outcomes in this patient population 8.5 8.08 4–9 1

Intraoperative considerations
4 Patient safety can be improved by the consideration of the performance of an awake airway management technique while retaining

spontaneous ventilation during the care of this patient population given the high incidence of pathology that can render standard
ventilation and/or intubation difficult or impossible

8 7.58 5–9 1

5 Vasopressors can be used to optimize the hemodynamic management of this patient population after identifying and correcting other
hypotension contributing factors, such as hypovolemia, deep anesthesia, anemia, and electrolyte abnormalities

9 8.58 7–9 0

6 Optimal monitoring of this patient population includes the use of standard ASA monitors; core temperature monitor, insertion of a
Foley catheter to monitor urine output; the placement of an arterial line to monitor hemodynamic parameters, and the monitoring of
fluid status metrics such as systolic pressure variation

8 7.92 3–9 1

7 A hematocrit maintained at or above 25 may optimize oxygen delivery to free tissue transferred during surgical reconstruction in this
patient population

8 8.00 6–9 1

8 Fluid overload may increase the risk of free flap failure in this patient population 8 7.92 7–9 0
9 Multimodal pain management strategies may enhance pain control during the care of this patient population 8 7.50 1–9 1

Postoperative considerations
10 Communication between the anesthesia and surgical team is encouraged when making a plan for extubation and potential

reintubation for this patient population
9 8.83 7–9 1

11 Communicating management considerations and airway anatomical changes (through the medical record, handoffs, or signage) may
reduce the risk of airway-related adverse events in this patient population

9 8.50 5–9 1

12 An anesthetic plan that includes early extubation and or weaning from ventilatory support can reduce postoperative pneumonia, ICU
utilization, and hospital length of stay in this patient population

8 8.30 6–9 1

13 Postoperative care of this patient population requires specialized care and monitoring to ensure graft survival and patient recovery 9 8.67 7–9 0
14 The postoperative care of this patient population can be delivered in either an intensive care or a floor setting with appropriate

monitoring and skilled nursing
9 8.25 3–9 1

ASA indicates American Society of Anesthesiologists; ICU, intensive care unit.
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preoperatively significantly improves wound healing, and after
several months of abstinence, complication rates approach those
of patients who have never smoked tobacco. This timeline cor-
responds to the time required for recovery of mucociliary clear-
ance and macrophage function[13].

ECS 3. “Assessment and management of alcohol withdrawal
syndrome reduces the risk of adverse outcomes in this patient
population.”

Alcohol is a well-known risk factor for cancer of the head and
neck, and its sequelae can cause significant morbidity and mor-
tality. In surgical patients, the most common complication is
alcohol withdrawal syndrome, which is associated with higher
complications rates, longer lengths of stay, and higher costs in the
care of these patients[17]. Standardized questionnaires such as the
Alcohol Use Disorders Identification Test (AUDIT) can be used to
screen patients at risk for alcohol withdrawal syndrome and may
be used to identify patients who need prophylactic treatment
before symptoms develop[18]. Preoperative interventions,
including alcohol cessation, can reduce postoperative complica-
tions[19]. Perioperative interventions such as the development of
treatment protocols for symptom management can decrease
postoperative delirium, ICU transfers, and violence[20].

Intraoperative considerations

ECS 4. “Patient safety can be improved by the consideration of
the performance of an awake airway management technique
retaining spontaneous ventilation during the care of this patient
population given the high incidence of pathology that can render
standard ventilation and/or intubation difficult or impossible.”

Patients undergoing surgical procedures of the headandneckhave
a higher incidence of airway anatomical derangements secondary to
conditions such as tumors, prior surgical procedures and/or recon-
struction, and/or prior neck radiation[21,22]. These changes may
result in procedural difficulty and failure when performing many/all
of the standard techniques used to secure the airway following
induction of anesthesia[23–26]. These aforementioned conditions can
also make rescue emergency invasive airway access more complex
and prone to failure. A careful airway risk assessment supplemented
by radiologic and endoscopic evaluations may help guide the choice
of airway management technique.

ECS 5.“Vasopressors can be used to optimize the hemodynamic
management of this patient population after identifying and cor-
recting other hypotension contributing factors, such as hypovole-
mia, deep anesthesia, anemia, and electrolyte abnormalities.”

The avoidance of vasopressors during the care of patients
undergoing free tissue transfer during head and neck procedures
has historically been considered a principle of care. The common
benefit of increased mean arterial pressure leading to improved
tissue perfusion has been presumed to be offset by amechanism of
preferential vasoconstriction of the free tissue. Animal work is
equivocal but generally supports compliance with a standard
view of physiological principles, that is flow= pressure/resis-
tance[27]. Additional review of clinical outcome studies reveals no
association between free tissue failure and the use of vasopressors
during intraoperative care[28–30].

ECS 6. “Optimal monitoring of this patient population
includes the use of standard ASA monitors; core temperature
monitor; insertion of a Foley catheter tomonitor urine output; the
placement of an arterial line to monitor hemodynamic

parameters; and the monitoring of fluid status metrics such as
systolic pressure variation.”

Free tissue transfer surgery can be lengthy and is often associated
with blood loss, core temperature loss, electrolyte shifts, and hemo-
dynamic instability; hence, monitoring should guide and support
optimal patient resuscitation to optimize free flap perfusion. Beyond
American Society of Anesthesiologists (ASA) standard monitors, the
addition of an arterial line and urine output measurement helps
facilitate volume, hemodynamic, and fluid balance goals. An arterial
line allows the sampling and monitoring of serial laboratory assess-
ments, and the additional use of systolic pressure variation to mea-
sure fluid responsiveness. Continuous measurement of core
temperature can help target normothermia thought to contribute to
enhanced perfusion of transferred tissue and wound healing.
Currently, there is insufficient evidence to describe improved patient
outcomes with the use of more advanced monitors aimed at goal-
directed fluid therapy[31].

ECS 7. “A hematocrit maintained at or above 25 may optimize
oxygen delivery to free tissue transferred during surgical recon-
struction in this patient population.”

The optimization of the delivery of oxygenated blood to
transposed tissue is a cornerstone of existing operative and
anesthetic techniques to ensure the successful graft of free tissue
reconstruction. One component of this overall strategy is to
optimize blood oxygen–carrying capacity and delivery by mon-
itoring hemoglobin concentrations throughout the surgery and
transfusing blood as required to maintain a target hemoglobin
level. The target hemoglobin level (often expressed as hematocrit)
is contentious and hence highly variable between specialist cen-
ters and providers. The risks and cost of unnecessary blood
transfusion must be weighed against the potential benefit of
improved oxygen delivery to transposed free tissue[32–35].
Unfortunately, there is little scientific evidence to support specific
hemoglobin goals to guide transfusion practices in this patient
population, beyond that which applies to general patients[36]. As
such, the consensus of our expert group suggests a slightly higher
target hematocrit (≥25) than the general patient population but
cannot provide a definitive target.

ECS 8. “Fluid overloadmay increase the risk of free flap failure
in this patient population.”

Judicious fluid administration can be utilized to avoid and treat
hypotension in patients undergoing free tissue transfer during head
and neck procedures. Fluid requirements may be less than other
major reconstructive surgeries and excessive fluid administration can
be detrimental to flap outcome[37,38]. Several hypotheses suggest that
free tissue is particularly sensitive to the negative effects of edema and
venous engorgement[39–41]. The consensus expressed in this expert
report suggests excessive fluid administration can risk flap viability
and therefore other contributors to hypotension such as excessive
anesthesia, anemia, or electrolyte abnormalities can be addressed to
reduce its occurrence.

ECS 9. “Multimodal pain management strategies may enhance
pain control during the care of this patient population.”

Opioid prescribing, administration, and consumption in the
perioperative period can lead to adverse effects which include a
contribution to long-term dependency and addiction[42,43]. In
preoperatively opioid naive patients with head and neck cancer
there is an 18% prevalence of persistent postoperative opioid
use[44]. Consequently, anesthetic practice has more recently
incorporated multimodal approaches to intraoperative and
postoperative analgesia in an effort to minimize the need for
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opioid administration. There is some evidence that the use of
multiple agents in combination (with or without the use of
opioids) can lead to a better pain experience, reduced side effects,
and shorter lengths of hospital stays[45,46]. The multimodal
approach may improve the pain experience and reduce long-term
opioid dependency[47–49].

Postoperative considerations

ECS 10. “Communication between the anesthesia and surgical
team is encouraged when making a plan for extubation and
potential reintubation for this patient population.”

It is recognized that the extubation of patients with potentially
difficult airways carries an increased risk of life-threatening
complications[50]. Patients undergoing extensive surgical proce-
dures to the head and neck have an elevated risk of airway
complications due to bleeding, hematoma formation, edema, and
tissue swelling that may require emergent reintubation and ven-
tilatory support in the immediate postoperative period[51–54]. A
clear plan and structured communication shared among the
surgical and anesthesia team may enhance patient safety and
team performance should the need for airway and ventilatory
support arise. Structured communication, planning, and infor-
mation sharing may be enhanced by the use of the electronic
health record or other processes as described in ECS 11.

ECS 11. “Communicating management considerations and
airway anatomical changes (through the medical record, hand-
offs, or signage) may reduce the risk of airway-related adverse
events in this patient population.”

Communication between the anesthesia, surgical teams, and the
postoperative care team may reduce the risk of airway-related
adverse events following head and neck free flap reconstruction.
Anatomic changes including the creation of a tracheostomy or post
laryngectomy stoma, the presence of airway edema and obstruc-
tion, and limited airway access are more likely to be encountered
postoperatively and should be a focus for discussion[55]. If sub-
sequent airway management is considered at higher risk of diffi-
culty or procedural failure then plans should bemade to ensure the
availability of sufficiently skilled clinicians and specialized equip-
ment at the point of the delivery of care to ensure procedural
success[51,52]. Accessible information which describes the risk of
difficulty during procedural airway management may enhance
decision making if airway management or ventilatory support is
required in the postoperative period. Existing guidelines recom-
mend that details which describe the mechanism of previous air-
way management difficulty or failure must be recorded in the
medical record and be available to guide subsequent care[51–53].
The use of structured notes within the electronic medical record
has been shown to improve the quality of documentation and
consequent reduction in adverse events[54,56].

ECS 12. “An anesthetic plan that includes early extubation and
or weaning from ventilatory support can reduce postoperative
pneumonia, ICU utilization, and hospital length of stay in this
patient population.”

Continued postoperative mechanical ventilation and extuba-
tion in the ICU has long been the practice for intubated head and
neck microvascular free flap surgery. It was thought that pro-
longed surgical time, comorbidity of the patient, lack of intensive
care nursing, and extraneous elements that could disturb the
patency of the microvascular anastomosis, would result in
adverse outcomes for patients. The existing literature supports

the immediate extubation and or weaning from mechanical
ventilation of these patients when otherwise medically indicated
and is associated with significantly fewer cases of pneumonia,
fewer infections, decreased ICU stay, and decreased hospital
stay[57–59]. Patients undergoing free flap reconstruction may
benefit from early postoperative extubation in the operating
room compared to delayed postoperative extubation in an
intensive care setting.

ECS 13. “Postoperative care of this patient population requires
specialized care and monitoring to ensure flap survival and
patient recovery.”

The postoperative care of this patient population may benefit
from specialized care and monitoring thought to enhance graft
survival and patient recovery. Patients undergoing microvascular
free flap reconstruction generally have greater medical comor-
bidities that could benefit from specialist care[7]. Furthermore, the
incidence of microvascular anastomotic thrombosis leading to
impaired flap perfusion may be as high as 10%[60]. Dedicated
patient care areas with appropriately skilled staff can provide
enhanced monitoring may facilitate the early recognition of
flap impairment allowing early intervention to enhance flap sur-
vival[60]. Ongoing clinical observation by trained and experienced
staff is themost commonmethod ofmonitoring not only sufficient
flap perfusion but also overall patient wellbeing, including psy-
chologic and nutritional support[7,9]. Additional monitoring
methods such as implantable Doppler flowmetry are increasingly
used, especially when transposed tissue is placed deep to other
anatomic structuresmaking clinical observation difficult, andmay
require additional expertise to optimize its utility[61].

ECS 14. “The postoperative care of this patient population can
be delivered in either an intensive care or a floor setting with
appropriate monitoring and skilled nursing.”

The postoperative care of patients undergoing head and neck
microvascular reconstruction generally requires highly skilled
nursing and close monitoring. This has traditionally been pro-
vided in the ICU setting. An increasing number of studies have
shown that these patients can be successfully managed in a floor
setting, with concomitant benefits such as reduced length of stay
and reduced cost, without increased complications or increased
flap failure[10,62–66]. Management in an ICU may be associated
with increased sedation of patients, decreased mobility, increased
pulmonary complications, increased length of stay, and increased
cost[62,66]. In hospitals that utilize a closed ICU model, the
interposition of additional health care providers into the treat-
ment algorithm may lead to increased communication complex-
ities among team members[62]. With the advent and widespread
use of coordinated clinical care pathways, the floor management
of these patients has become more common, more attractive, and
serves as an alternative to routine ICU admission[10,64]. For
patients requiring ventilatory support, Acute Physiology And
Chronic Health Evaluation (APACHE) II scores >10, or who
have undergone bilateral neck dissections, ICU admission should
be considered[10,62,64]. For all other patients, floor management
may reduce treatment costs and length of stay without a con-
comitant increase in complications[63,65,66].

Conclusions

The 14 expert consensus statements developed through colla-
boration, discussion, and a methodology to evaluate consensus
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(Delphi) describe a series of considerations to guide the perio-
perative care of adult patients undergoing head and neck surgery
accompanied by free tissue reconstruction. It is hoped that these
statements will help to decrease variation in clinical practice in
this patient population and improve the overall quality of care.
The rejection of other draft statements reflects diversity of
opinion but is also likely indicative of the weak evidence
supporting many treatment decisions. These rejected statements
may offer opportunities for future research to provide clarity on
these topics.
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