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a b s t r a c t 

Microsurgical breast reconstruction after mastectomy is emerging 

as the standard of care for patients with breast cancer. The en- 

hanced recovery after surgery (ERAS) pathway in abdominal-based 

free flap breast reconstruction is in its early stage of development 

and lacks established consensus or guidelines. In the multidis- 

ciplinary ERAS team, the anesthesia sub-team is responsible for 

the provision of several core elements in the ERAS pathway 

including anesthetic protocol optimization, perioperative fluid 

management and homeostasis regulation, normothermia main- 

tenance, perioperative analgesia, and postoperative nausea and 

vomiting prophylaxis. Here, we summarized the state-of-the-art in 

anesthetic practice for the patients undergoing abdominal-based 

free flap breast reconstruction within an ERAS framework, and also 

introduced the perioperative strategy for this surgical population 

based on the ERAS pathway in our center, aiming to improve 

free flap outcome and patient satisfaction, and accelerating their 

recovery following surgery. 
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The concept of enhanced recovery after surgery (ERAS) was initially proposed by Wilmore and

ehlet in 2001. 1 Currently, the ERAS strategy is widely implemented during the perioperative period,

acilitating fast recovery from surgical trauma in surgical patients. It is evident that a reduction in

ostoperative complications, length of hospital stay, and overall medical costs can be realized by alle-

iating perioperative stress. 2 Although it has been implemented extensively in various surgical proce-

ures, the application of ERAS strategy in abdominal-based free flap breast reconstruction remains at

n early stage. Currently, ERAS protocols involved in free flap breast reconstruction may vary across

ifferent medical centers. Accordingly, there is a lack of consensus or guidelines to promote the im-

lementation of the ERAS strategy. 

The multidisciplinary nature of the ERAS strategy for abdominal-based free flap breast recon-

truction requires the involvement of elements from anesthesiology, surgery, nursing, radiology, and

ther disciplines. 3 However, using these elements independently may fail to achieve the goals of

RAS. Therefore, it is imperative to integrate various elements through multidisciplinary collabora-

ions while leveraging their respective advantages to achieve the optimal outcomes that benefit the

atients. Within the multidisciplinary team outlined above, the responsibility of the anesthesia sub-

eam encompasses perioperative components such as anesthetic protocol optimization, perioperative

uid management and homeostasis regulation, hypothermia prevention, perioperative analgesia, and

ostoperative nausea and vomiting (PONV) prophylaxis. 4 Nevertheless, current ERAS protocol for free

ap breast reconstruction in various institutions often provide insufficient information or solid evi-

ence in terms of anesthetic management. This discrepancy does not align with the important role

nd extensive work carried out by the anesthesia sub-team in the ERAS team for free flap breast re-

onstruction. The absence of guidance from the anesthesia sub-team in clinical and scientific research

elated to this strategy creates a gap despite the rapidly growing surgical specialty. 

Microsurgical breast reconstruction after mastectomy is emerging as the standard of care for pa-

ients with breast cancer. Fudan University Shanghai Cancer Center is one of earliest cancer centers to

erform free flap breast reconstruction in China. The sub-teams of anesthesia, breast surgery, nursing,

nd radiology in our center have implemented the ERAS protocol for these patients for several years,

nd it has been shown to improve postoperative recovery. Currently, our center boasts a success rate

 98% for breast reconstruction using autologous flap surgery. The incidence of flap compromise after

utologous free flap breast reconstruction is approximately 5%, and the success rate for salvaging is up

o 70%. These data place our center at the leading position in China. This review aimed to summarize

he anesthetic protocol of ERAS strategy for free flap breast reconstruction in our center, and included

he latest clinical practices in other institutions that were selected to be incorporated into our pro-

ocol. By providing important information for the multidisciplinary team involved in free flap breast

econstruction, not only in medical science but also in other nonmedical specialties, we established

nd improved anesthetic management based on this protocol. To further strengthen the ERAS path-

ay implementation for free flap breast reconstruction, we reviewed the latest evidence and current

ractices in this field, aimed at ultimately benefiting the patients with breast cancer. 

ptimization of anesthetic regimen 

nesthesia protocols 

Compared to implant-based reconstruction, abdominal-based free flap breast reconstruction is a

omplex and delicate surgical procedure with longer operative duration than routine breast cancer

urgery. It involves 2 surgical areas, the chest and abdomen, resulting in extensive trauma. Initially,

eneral anesthesia (GA) alone was predominantly used for free flap breast reconstruction, and cur-

ently, epidural block or ultrasound-guided nerve block are being applied to this procedure. 5-7 Notably,

he severity of trauma may differ between the chest and abdomen, postoperative pain is mainly de-

ived from the abdominal donor site compared to the recipient site in the chest. 8 Given these charac-

eristics, GA combined with regional anesthesia (RA) is preferred, which eliminates intraoperative opi-

id consumption and significantly alleviates perioperative stress. 6 Therefore, GA + RA has become an

ndispensable anesthetic regimen for free flap breast reconstruction. Different combinations of anes-

hesia technique are used in ERAS strategy for abdominal-based free flap breast reconstruction. 9 , 10
23
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hree types of RA techniques are commonly employed: epidural anesthesia (EA), transversus abdomi-

is plane (TAP) block, and paravertebral nerve block (PVB). 

GA + epidural anesthesia EA can provide exceptional analgesic effect, which significantly improves

erioperative pain control during this procedure. In addition, EA can provide muscle relaxation that is

bsent in other RA techniques. During the dissection of the perforators and vascular pedicle in abdom-

nal free flap based breast reconstruction, each perforator needs to be traced, identified, and exposed.

he loupe used in microsurgery offers a limited surgical field of vision; however, muscle twitching

aused by electrocautery device used within this field significantly interferes with the delicate sur-

ical procedure. 5 Therefore, control of excessive muscle twitching is necessary during the procedure.

A combined with muscle relaxants can greatly prevent muscle twitching during vessel dissection,

hus providing ideal working conditions for the surgeons. 5 Additionally, local anesthetic can be ad-

inistered at any time through a catheter during the entire surgical procedure without being limited

y effect of the local anesthetic. 5 Although widely used in several institutions, TAP block provides

nalgesia after rectus sheath repair and before abdominal skin closure, it cannot fully cover the total

urgical procedure owing to possible overlap with surgical areas in abdominal surgeries. 6 , 8 EA po-

entially causes a decrease in blood pressure due to a sympathetic blockade, triggering a controversy

egarding its impact on flap perfusion. 5 Our study demonstrated that GA + EA significantly improves

ostoperative pain and reduces PONV incidence in patients undergoing free flap breast reconstruction,

ithout any adverse effects on flap outcomes. 5 

GA + TAP block TAP block has become a widely used RA technique for free flap breast reconstruc-

ion in recent years. 3 , 6 , 8 When TAP block was initially used, anesthesiologists were responsible for

he fascial plane identification and transfascial injection. Currently, the surgeons can directly perform

AP block based on anatomical landmarks and tactile feedback within the fully exposed surgical area

uring the procedure, ultrasound-guided technology has allowed them to take over this role. 3 Bupiva-

aine is the most commonly used local anesthetic for TAP block; however, a single shot of bupivacaine

ay not provide long-acting analgesia in patients undergoing free flap breast reconstruction. Contin-

ous TAP block administration may be affected by catheter displacement or dislodgement. With the

ntroduction of liposomal bupivacaine in clinical practice, TAP block has become a viable alternative

or analgesia in free flap breast reconstruction. 3 , 6 

GA + paravertebral block In addition to the 2 RA techniques mentioned above, PVB is also widely

sed in free flap breast reconstruction. 7 The operating site of PVB is far from the surgical area, a char-

cteristic distinct from that of EA. Therefore, PVB and paravertebral catheterization will not interfere

ith the surgical procedure. However, the local anesthetic solution can spread rostrally and caudally

n the paravertebral spaces, spread laterally into the intercostal space, or spread medially into the

pidural space. However, if the local anesthetic solution spreads into the epidural space, the analgesic

ffects could be similar to that from EA, with side effects including sympathetic block. 2 Nevertheless,

VB cannot provide significant muscle relaxation. 

These RA techniques can significantly reduce the use of perioperative opioids and improve the

ostoperative pain control. However, there is no consensus on which combination is safer and more

ffective for free flap breast reconstruction. A large-size sample study aimed at formulating a reason-

ble and optimal perioperative anesthesia protocol is needed to compare their safety and efficiency. 

erioperative fluid therapy 

Perioperative fluid infusion Blood loss is usually low in breast reconstruction (100 to 250 mL);

herefore, blood transfusion is mostly unnecessary. A key goal of fluid management in free flap breast

econstruction is to optimize flap blood perfusion and improve the flap microcirculation. 11 There is a

lose relationship between perioperative fluid management and the free flap outcome. A survey ini-

iated by microsurgeons showed that fluid management during free flap reconstruction is one of the

ost frequently discussed topics between microsurgeons and anesthesiologists. 12 Therefore, optimiza-

ion of intraoperative fluid management is helpful in improving the free flap outcome and enhancing

he postoperative recovery of patients. 

The ideal fluid management for free flap breast reconstruction should maintain an appropriate cir-

ulating blood volume, ensure normal cardiac output, optimize flap perfusion while preventing flap
24
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dema. 11 In a retrospective study involving 354 patients who underwent free flap breast reconstruc-

ion, Zhong et al. indicated that crystalloid infusion rate in the 24-hour perioperative period was an

mportant predictor of postoperative complications following microsurgical breast reconstruction. 11 A

tudy by Nelson et al. involving 682 patients who underwent autologous breast reconstruction showed

hat intraoperative fluid under resuscitation may lead to an increased risk of flap thrombosis and

oss. 13 Another study with 104 patients who underwent free flap breast reconstruction showed that

xcessive fluid infusion increased the risk of flap thrombosis. 14 Interestingly, from the perspective of

nesthesiologists, the primary goal of fluid therapy is to maintain optimal hemodynamics; however,

rom the perspective of microsurgeons, the primary goal of fluid therapy is to maintain adequate per-

usion of the free flap. Therefore, the fluid management protocol should be optimized to meet the

eeds of anesthesiologists and microsurgeons. 11 

In 2015, Motakef et al. published a review on perioperative management for free tissue transfer

ased on evidence-based medicine, 15 in which recommendations for fluid management included: dur-

ng the perioperative period, the infusion rate of crystalloids should be maintained at 3.5-6.0 mL/kg/h,

hile infusion rate of crystalloids > 5.4 mL/kg/h may be associated with major operative complica-

ions, and intraoperative infusion volume of crystalloids > 7 L within 24 h should be avoided. How-

ver, the target fluid infusion rate established based on these data continues to be inaccurate. More-

ver, these recommendations do not clearly indicate how anesthesiologists should regulate the fluid

nfusion rate intraoperatively. In addition, there are differences in blood loss and invisible fluid loss

etween breast microsurgery and major free flap head and neck reconstruction. 11 Therefore, it is es-

ential to develop an individualized fluid management protocol for this surgical population. 

Although numerous studies have shown that inappropriate fluid infusion may increase the inci-

ence of flap compromise and other perioperative complications, particularly, insufficient fluid infu-

ion may lead to insufficient perfusion of free flaps. However, excessive fluid infusion may cause fluid

etention leading to free flap edema and congestive heart failure. 11 In addition, studies have indicated

hat in addition to the volume and rate of fluid infusion, the type of fluid may affect the outcome of

ree flaps. 11 , 16 Owing to the prolonged surgical duration, extensive surgical trauma, and large amount

f fluid transfer, investigators recommend crystalloid fluid infusion for the replacement of insensible

osses and colloid fluid infusion for intraoperative blood loss. 15 

Goal-directed fluid therapy (GDFT) In 2015, a survey of free flap reconstruction showed that some

f the responders believed that urine volume should be used as an indicator for fluid management.

owever, several researchers believed that urine volume, mean arterial pressure, central venous pres-

ure, and other clinical indicators should be used as the monitoring bundles for fluid management

trategy. 12 At present, GDFT has not been a routine strategy for fluid management in free flap breast

econstruction. However, GDFT strategy can significantly reduce postoperative morbidity and mortality

n moderate and high-risk surgical patients. 16 , 17 The implementation of GDFT strategy in microvascu-

ar surgery can significantly shorten the length of hospital stay and decrease the incidence of post-

perative complications, 16 , 18 whereas the application of GDFT strategy in free flap reconstruction can

ignificantly improve the outcomes of these patients. 19 A study conducted by Polanco et al. on the

pplication of GDFT strategy in autologous flap breast reconstruction showed that the GDFT group

ad a significantly lower fluid infusion rate and median total fluid volume; consequently, the GDFT

roup had a significantly lower median intraoperative mean arterial pressure, higher proportion of

atients using vasopressors, and significantly shorter median length of hospital stay. 20 However, the

se of vasopressors for hypotension in microsurgery has been found to be controversial. Several pre-

ious studies have recommended against the use of vasoactive drugs in this clinical setting. Polanco

t al. believed that despite the lower volume of fluid infusion and higher proportion of vasopressors

sed in the GDFT group, the incidence of postoperative complications did not increase. The integrated

DFT strategy with the modulation of perioperative hemodynamics should be adopted in patients

ndergoing autologous breast reconstruction. 

In 2017, Temple-Oberle et al. published a consensus on perioperative care based on ERAS protocol

n breast reconstruction. 4 The recommendations of fluid management include the following: applying

DFT strategy to achieve an individualized goal, maintaining water/electrolyte balance, preference for

alanced crystalloids, and rational use of vasopressors supports, which may avoid over-resuscitation or

nder-resuscitation of fluids. In our center, we included the GDFT strategy in the routine perioperative
25
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uid management as an important ERAS element during free flap breast reconstruction. Furthermore,

ardiac output and stroke volume variation (SVV) are routinely monitored during the surgery. As a

unctional hemodynamic index, SVV is more sensitive and accurate than the static index central ve-

ous pressure in predicting fluid responsiveness. SVV > 13% is considered as hypovolemic and fluid

upplementation should be initiated; in contrast, SVV < 13% indicates sufficient circulating volume

ith the need for further fluid replacement. 20 

omeostasis regulation 

Adaptable changes occur during surgical/anesthesia stress, however, harmful and excessive stress

an induce imbalance of homeostasis, which affects the outcome of free flap reconstruction. 21-24 As

entioned previously, owing to the prolonged duration and extensive surgical trauma, fluid trans-

er and electrolyte/acid-base imbalance are prone to occur during free flap reconstruction. Therefore,

ontinuous monitoring and timely correction dysregulated homeostasis are essential. Arterial blood

as (ABG) analysis is an effective method for homeostasis monitoring. In patients undergoing free flap

econstruction of the head and neck, Trivedi et al. found that the PH, base excess, and serum bi-

arbonate (HCO3 
- ) showed a trend of shifting toward imbalance at anastomosis and surgery comple-

ion compared with the baseline. 21 This may be attributed to 2 factors: 1) insufficient blood volume

aused by restricted fluid replacement; 2) low mean arterial pressure and organ hypoperfusion, re-

ulting in the accumulation of intravascular acidic metabolites, such as lactate, and eventually leading

o metabolic acidosis. 25 Hyperglycemia is significantly associated with postoperative mastectomy skin

ecrosis after microsurgical breast reconstruction. 26 Therefore, control of blood glucose level based on

erioperative blood glucose monitoring is also critical for survival of transplanted flaps. Consequently,

erioperative intermittent ABG and glycemic analysis should be served as routine elements in the

RAS protocol. Specially, before induction, ABG analysis and blood glucose measurement should be

erformed as baseline control. Several ABG and glycemic analysis can be conducted at the key sur-

ical manipulation stages, such as 15 min after vascular anastomosis completion, and at the end of

he surgery. Therefore, ABG and glycemic analysis is commonly conducted at least 3 times during

he intraoperative period, and extra analysis can be conducted if necessary. Before discharge from the

ostanesthesia care unit, another ABG analysis can be conducted to confirm that the homeostasis is

ell maintained before returning the patients to the ward. 

revention of perioperative hypothermia 

Influence of hypothermia on free flap outcome Studies have shown that perioperative hypother-

ia can impair flap healing, prolong the length of stay, and increase the risk of wound infection. 4

atients undergoing free flap breast reconstruction are particularly susceptible to intraoperative hy-

othermia. Hypothermia may promote platelet aggregation and then decrease blood viscosity. How-

ver, hypothermia may increase peripheral vascular tone and reduce blood flow to the flap. 12 In their

tudy of head and neck reconstruction, Sumer et al. found that intraoperative central body temper-

ture < 35 °C was correlated with perioperative complications. 27 A retrospective study showed that

he incidence of postoperative recipient site infection was significantly increased when the minimum

entral body temperature of the patient was < 34.5 °C during free flap reconstruction. 28 Although most

nvestigators believe that hypothermia is closely related to perioperative complications, several re-

earchers hold the opposite opinion. A retrospective study by Liu et al. showed that maintaining mod-

rate intraoperative hypothermia could reduce the incidence of free flap thrombosis. 29 The influence

f hypothermia on the outcomes of free flaps was inconsistent; however, numerous evidences indi-

ate that maintaining the central body temperature > 36 °C during breast reconstruction can effectively

void hypothermia-associated perioperative complications. 15 

Prevention of intraoperative hypothermia The guideline for breast reconstruction recommends

ontinuous intraoperative body temperature monitoring and application of various methods for pe-

ioperative heat preservation. 4 In recent years, as body temperature monitoring and active warming

herapy have become routine, very few patients undergoing free flap breast reconstruction in our cen-

er experienced hypothermia during the surgery. The commonly used intraoperative warming strate-
26
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ies for patients undergoing free flap breast reconstruction include force-air warming, thermal mat-

resses, and warmed intravenous fluids. A single warming therapy is commonly insufficient to pre-

ent intraoperative hypothermia during the whole surgical procedure. Therefore, we recommend the

ombination of different thermal therapies to maintain perioperative normothermia and potentially

mprove the outcome of the flap. 

erioperative analgesia 

Adequate perioperative analgesia can accelerate early mobilization in patients receiving free flap

reast reconstruction, which is conducive to reduce the length of hospital stay and costs. 9 Thus, GA

ombined with RA is recommended. However, some patients require anticoagulant administration to

revent thrombosis and patient-controlled intravenous analgesia (PCIA) is used for these patients to

void potential epidural hematoma. An appropriate bridging between intraoperative analgesia and

ostoperative PCIA is recommended to avoid inadequate analgesia because inadequate analgesia may

ncrease vascular tone and affect the perfusion of the flap. 30 

The main challenge from PCIA is the adverse effects, such as nausea, vomiting, constipation and

ruritus, caused by opioids. Therefore, to reduce opioid use, multimodal analgesia strategy is rec-

mmended for postoperative analgesia in patients undergoing breast reconstruction according to the

uidelines. 4 For patients undergoing free flap breast reconstruction, nonsteroidal anti-inflammatory

rugs, such as selective cyclooxygenase-2 (COX-2) inhibitors, are recommended before surgery for pro-

hylactic analgesia. 

It has been demonstrated that patients treated under ERAS protocol were administered less opi-

ids from operation with significantly fewer reconstructive failures. 31 Patients in our center receiving

ultimodal analgesia strategy had a low postoperative pain score, low incidence of adverse effects,

nd high patient satisfaction. Therefore, perioperative multimodal analgesia aimed at reducing opioid

onsumption is recommended in this surgical population. 

ONV prophylaxis 

PONV can increase the subjective discomfort feeling after surgery, affect postoperative activity, pro-

ong the length of hospital stay, and increase the medical costs. 32 As abdominal-based free flap breast

econstruction requires the transfer of abdominal skin and adipose tissue to the chest for breast re-

onstruction, lack of abdominal tissues would result in weakness of the abdominal wall. Consequently,

he PONV-induced increase in abdominal pressure could cause wound dehiscence, bleeding, and other

evere complications. Therefore, PONV prophylaxis is an important element in ERAS protocol in this

urgical population. 32 Most patients undergoing abdominal-based free flap breast reconstruction are

t high risk of PONV. 33 The overall incidence of PONV is 30% in patients undergoing breast surgery,

hereas the incidence in high-risk populations may be as high as 70%. 32 A retrospective study by

anahan et al. showed that 76% of patients experienced PONV and 66% of patients suffered from

evere PONV among the patients undergoing free flap breast reconstruction. 34 Therefore, PONV pro-

hylaxis is strongly recommended in these surgical patients. 

The Fourth Consensus Guidelines for the Management of Postoperative Nausea and Vomiting rec-

mmends at least 2 interventions for PONV prophylaxis, and combined-medication therapy was found

o be superior to a single medication (evidence level A1). 35 For patients who underwent free flap

reast reconstruction in our center, opioids consumption was greatly decreased during the perioper-

tive period owing to the application of combined anesthetic regimen and implementation of multi-

odal analgesia strategy. The findings from our previous study on PONV is consistent with the con-

ensus, that is, compared to inhaled anesthetics, propofol-based anesthesia can reduce PONV inci-

ence in patients undergoing free flap breast reconstruction. 32 The prophylactic strategy includes ad-

inistration of dexamethasone 5-8 mg before surgery, haloperidol 0.625-2 mg intraoperatively, and 5-

ydroxytryptamine 3 receptor antagonists at the end of surgery. These interventions can significantly

ecrease PONV incidence in the patients undergoing free flap breast reconstruction in our center. A

linical trial with nonpharmacological intervention (transcutaneous acupointelectrical stimulation) is

ngoing, which can be added into our strategy for multimodal PONV prophylaxis. 
27
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atient selection 

At present, most bilateral reconstructions are performed after prophylactic excision of the healthy

ide; however, prophylactic excision and reconstruction is not recommended by domestic surgeons

s a treatment option for patients with high-risk breast cancer, as there is no consensus so far on

he prophylactic excision in China. As expected, bilateral mastectomy and reconstruction take longer

imes, cause greater surgical trauma, and may result in longer postoperative recovery and more com-

lications in the flap donor site compared to unilateral mastectomy and reconstruction. Beugels et al.

eported that patients receiving bilateral free flap reconstruction were more likely to experience par-

ial flap loss. 36 Further, Chang et al. showed that prolonged surgical time was a risk factor for over-

ll complications in free flap breast reconstruction. 37 Furthermore, in a retrospective study, Wu et al.

ound that the risk of overall complications increased by 16% for each additional hour of surgical time,

nd longer operative time was significantly associated with bilateral immediate reconstructions. 38 In

atients with risk factors, reducing the surgical time may decrease the incidence of postoperative

omplications. 38 Therefore, the implementation of ERAS pathway in the patients undergoing bilat-

ral reconstruction may be more difficult and the quality of postoperative recovery may be poorer.

owever, no significant differences in flap donor site morbidity and recipient site complications were

ound between bilateral and unilateral free flap reconstruction after adjusting for operative time. 39 

nticoagulation therapy 

The total incidence of venous thromboembolism (VTE) in surgical patients with breast cancer was

.2%. 40 A meta-analysis showed that old age, high body mass index, and long surgical duration are

isk factors for postoperative VTE. 40 Therefore, free flap breast reconstruction is at high risk of VTE.

urther, immediate breast reconstruction is associated with a significantly higher incidence of VTE

hen compared with delayed breast reconstruction. 40 Interestingly, smoking history, length of hospi-

al stay, and Caprini score were not associated with increased incidence of postoperative VTE. 40 Cur-

ently, there is no consensus on chemoprophylaxis regimens for VTE in patients undergoing free flap

reast reconstruction. Krystle’s study on implementation of a 2-week VTE chemoprophylaxis protocol

n deep inferior epigastric perforator (DIEP) flap breast reconstruction patients successfully reduced

he incidence of VTE, without affecting the incidence of hemorrhagic complications. 41 Our center does

ot routinely provide anticoagulation therapy to the patients. Specifically, for patients who are at high

isk of VTE, a low molecular weight heparin nadroparin is administrated as prophylactic anticoagula-

ion to prevent VTE. Furthermore, given the high risk of bleeding in plastic surgery, except for aspirin,

reoperative antithrombotic therapy should be held back in patients with atrial fibrillation, mechani-

al heart valves, coronary artery disease, or peripheral arterial disease. 42 The decision to bridge with

ow molecular weight heparin is dependent on thromboembolic risk. Additionally, physical therapy

ombined with chemoprophylaxis has lower incidence of VTE than chemoprophylaxis alone. 43 Pa-

ients in our center used graduated compression stockings with 15–21 mmHg pressure to prevent

TE perioperatively. 

ostoperative flap monitoring 

It is crucial to reduce the incidence of flap-related complications; therefore, postoperative flap

onitoring is a core element of the ERAS pathway for the patients undergoing free flap breast re-

onstruction. Currently, our center uses a Doppler ultrasound device to monitor the flap blood supply

fter surgery. Typically, flap blood flow monitoring is conducted every 1 h within the 1st and 3rd day

fter surgery; every 4 h within the 3rd and 5th day after surgery. Notably, the monitoring frequency

ffects the patients’ rest and causes sleep deprivation. Consequently, it may affect the patient’s recov-

ry as well. Currently, implantable anastomotic venous flow coupler are available that can be used to

emotely monitor the veins in the flaps using laser Doppler flowmetry and near-infrared spectroscopy

NIRS) monitors, which can greatly reduce sleep deprivation. Our center has used NIRS to monitor

atients who underwent free flap breast reconstruction, and the results showed that NIRS has ad-

antages such as high sensitivity and early warning. 44 Nevertheless, remote monitoring devices for
28



C. Guo, F. Lou, J. Wu et al. JPRAS Open 42 (2024) 22–32

fl  

r

N

 

T  

o  

D  

t  

p  

u  

a  

m  

n  

v  

a  

c  

t  

v  

h  

t  

T  

e  

d  

s  

s  

p  

p

 

n  

C  

a  

T  

w  

i

 

a  

C  

a  

g  

a

 

c  

a  

t  

i  

d  

i  

d  

c  

b  

s  

p  
ap blood supply have lower accuracy than Doppler ultrasound monitoring. 44 Therefore, flap safety

emains the top priority in the ERAS pathway. 

onmedical factors 

Economic factor The ERAS pathway requires more human and material resources to implement.

he imaging technology plays an important role in preoperative assessment, and the combination

f angiography techniques with traditional imaging methods is an innovation. Based on the color

oppler blood flow pattern, ultrasound angiography can be used to obtain information on the diame-

er, direction, and anatomy of the perforator vessels, which has been proved to be the best method of

erforator vessel ultrasound angiography in current clinical applications. 45 Using 3-dimensional vol-

metric probes to reconstruct the perforator vessels and their main branches, while using a contrast

gent can provide clearer and more intuitive display of the relationship between the perforator and

ain vessel, as well as the branching and distribution of the perforator within the flap. Using indocya-

ine green laser-assisted vascular mapping can precisely identify the location of epigastric perforator

essels. 46 Dragu‘s study on the blood supply to each region of the free flap using Tc-99m SPECT/CT

nd PET/CT imaging techniques provided new insights into the free flap breast reconstruction pro-

edure. 47 Preoperative assessment using imaging techniques mentioned earlier can help reduce in-

raoperative and postoperative complications, and improve clinical outcomes. 48 Hansson‘s study re-

ealed that DIEP and transverse rectus abdominis myocutaneous (TRAM) flaps had similar lengths of

ospital stay, whereas latissimus dorsi (LD) flaps typically had shorter length of hospital stay. The

otal charges to costs using the cost-to-charge ratio were also comparable between the DIEP and

RAM flaps, whereas LD flaps were significantly less expensive. 49 The DIEP flap was found to be cost-

ffective compared to implant-based breast reconstruction. Our study also compared the effects of

ifferent anesthesia regimens on economic costs, and the results showed that the length of hospital

tay were similar between inhalation and intravenous anesthesia; however, inhalation anesthesia was

ignificantly cheaper than intravenous anesthesia. 32 From these perspectives, reducing economic in-

uts may be achieved through precise preoperative examination, anesthesia selection, intraoperative

rocedures, and postoperative monitoring. 

Cultural factors Unlike western medicine, traditional Chinese medicine emphasizes the harmo-

ious unity of humans with nature and society, and balancing the body, mind, and environment. The

hinese are also committed to dietary regimen, daily schedule adjustment, emotional regulation, and

dherence to seasonal changes, with a recommendation for more rest and less activity after surgery.

herefore, some patients may not fully accept the concept of ERAS in the initial stages. In contrast,

estern patients may exhibit higher compliance to the ERAS pathway; therefore, they will be more

nclined to accept the idea of early ambulation and eating after surgery. 

Our multidisciplinary team for free flap breast reconstruction has helped almost all of patients

ccept the ERAS-based concept via physician-patient communication and planned health education.

onsequently, the ERAS team have established a standardized process through PDCA (plan, do, check,

nd action) method. After years of our effort s, patient s undergoing free flap breast reconstruction have

radually accepted the idea of ERAS, which greatly promotes implementation of the ERAS pathway

nd fast recovery from surgical stress. 

Emotional factor In 2020, a survey of the preoperative anxiety status among 5018 patients indi-

ated that the preoperative anxiety prevalence rate of adult patients in China was 16.9%. 50 Preoper-

tive anxiety increases the amount of anesthetics used, aggravates postoperative pain, and increases

he incidence of other postoperative adverse events including PONV. 51 Although breast reconstruction

s related to improvements in psychological outcomes, younger patients and those choosing imme-

iate breast reconstruction after total mastectomy reported worse symptoms of depression and anx-

ety. 52 A recent study showed that ketamine/es-ketamine may play a role in reducing postoperative

epression in patients with breast cancer. 53 This information should be validated in future large-size

linical trials. Further, Fertsch et al. indicated that the DIEP group had higher satisfaction with the

reasts, social and psychological well-being, outcome, and sexual well-being according to the Q-breast

core. 54 Similarly, Retrouvey et al. found that mastectomy with immediate breast reconstruction can

rovide patients with a higher degree of satisfaction and psychosocial well-being compared to mas-
29
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ectomy alone at 1 year after surgery. 55 Furthermore, psychiatric assessment in 10,114 patients who

nderwent bilateral breast reconstruction using the HCUP-NIS database from 2016 to 2018 showed

hat pre-existing psychiatric disorders were strong predictors of prolonged hospital stay and increased

ostoperative complications. 56 Psychiatric diagnosis displayed significant association with morbidity of

reast reconstruction. 56 Therefore, these patients could be provided additional perioperative supports.

 meta-analysis found that preoperative, intraoperative, and postoperative psychosocial interventions

an relieve pain and anxiety, and improve clinical outcomes in surgical patients. 57 Early interventions

imed at reducing surgery-related psychological stress through the ERAS pathway, including psycho-

ogical education, relaxation therapy, and cognitive behavioral therapy, can be helpful in alleviating

erioperative stress response, reducing postoperative complications, and shortening the length of hos-

ital stay. 

onclusion 

With the continuous development of surgical techniques, the focus of abdominal-based free flap

reast reconstruction has gradually evolved from the single goal of improving surgical techniques

o the multiple goals of enhancing postoperative recovery. The close collaboration and communica-

ion between anesthesia sub-team and other multidisciplinary sub-teams are the basis for achieving

hese goals and ultimately benefiting the patients. Here, we summarized the anesthetic elements of

RAS strategy including medical and nonmedical factors for free flap breast reconstruction in insti-

utes worldwide including ours. As an important element of the multidisciplinary team, the anesthesia

eam should quickly adapt to surgical needs, meet the patient’s expectations, and play a leading role

n the ERAS multidisciplinary team, to make abdominal-based free flap breast reconstruction better

or patients with breast cancer. 

onflict of Interest 

The authors declare no competing interests. 

unding 

This work was supported by the Medical Innovation Project of Shanghai Municipal Commission of

cience and Technology ( 20Y11906200 ). 

thical Approval 

Not required. 

eferences 

1. Wilmore DW, Kehlet H. Management of patients in fast track surgery. BMJ . 2001;322:473–476 . 

2. Crumley S, Schraag S. The role of local anaesthetic techniques in ERAS protocols for thoracic surgery. J Thorac Dis .

2018;10(3):1998–2004 . 
3. Afonso A, Oskar S, Tan KS, et al. Is enhanced recovery the new standard of care in microsurgical breast reconstruction?

Plast Reconstr Surg . 2017;139(5):1053–1061 . 
4. Temple-Oberle C, Shea-Budgell MA, Tan M, et al. Consensus review of optimal perioperative care in breast reconstruction:

Enhanced recovery after surgery (ERAS) Society recommendations. Plast Reconstr Surg . 2017;139(5):1056e–1071e . 
5. Lou F, Sun Z, Huang N, et al. Epidural combined with general anesthesia versus general anesthesia alone in patients under-

going free flap breast reconstruction. Plast Reconstr Surg . 2016;137(3):502e–509e . 

6. Jablonka EM, Lamelas AM, Kim JN, et al. Transversus abdominis plane blocks with single-dose liposomal bupivacaine in
conjunction with a nonnarcotic pain regimen help reduce length of stay following abdominally based microsurgical breast

reconstruction. Plast Reconstr Surg . 2017;140(2):240–251 . 
7. Odom EB, Mehta N, Parikh RP, et al. Paravertebral blocks reduce narcotic use without affecting perfusion in patients under-

going autologous breast reconstruction. Ann Surg Oncol . 2017;24(11):3180–3187 . 
8. Hivelin M, Wyniecki A, Plaud B, et al. Ultrasound-guided bilateral transversus abdominis plane block for postoperative

analgesia after breast reconstruction by DIEP flap. Plast Reconstr Surg . 2011;128(1):44–55 . 

9. Haddock NT, Garza R, Boyle CE, et al. Observations from implementation of the ERAS protocol after DIEP flap breast recon-
struction. J Reconstr Microsurg . 2022;38(6):506–510 . 
30

http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0001
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0002
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0003
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0004
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0005
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0006
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0007
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0008
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0009


C. Guo, F. Lou, J. Wu et al. JPRAS Open 42 (2024) 22–32

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

10. Soteropulos CE, Tang SYQ, Poore SO, et al. Enhanced recovery after surgery in breast reconstruction: A systematic review. J

Reconstr Microsurg . 2019;35(9):695–704 . 

11. Zhong T, Neinstein R, Massey C, et al. Intravenous fluid infusion rate in microsurgical breast reconstruction: Important
lessons learned from 354 free flaps. Plast Reconstr Surg . 2011;128(6):1153–1160 . 

12. Motakef S, Mountziaris PM, Ismail IK, et al. Perioperative management for microsurgical free tissue transfer: Survey of
current practices with a comparison to the literature. J Reconstr Microsurg . 2015;31(5):355–363 . 

13. Nelson JA, Fischer JP, Grover R, et al. Intraoperative perfusion management impacts postoperative outcomes: An analysis of
682 autologous breast reconstruction patients. J Plast Reconstr Aesthet Surg . 2015;68(2):175–183 . 

14. Booi DI. Perioperative fluid overload increases anastomosis thrombosis in the free TRAM flap used for breast reconstruction.

Eur J Plast Surg . 2011;34(2):81–86 . 
15. Motakef S, Mountziaris PM, Ismail IK, et al. Emerging paradigms in perioperative management for microsurgical free tissue

transfer: review of the literature and evidence-based guidelines. Plast Reconstr Surg . 2015;135(1):290–299 . 
16. Gooneratne H, Lalabekyan B, Clarke S, et al. Perioperative anaesthetic practice for head and neck free tissue transfer - A UK

national survey. Acta Anaesthesiol Scand . 2013;57(10):1293–1300 . 
17. Hamilton MA, Cecconi M, Rhodes A. A systematic review and meta-analysis on the use of preemptive hemody-

namic intervention to improve postoperative outcomes in moderate and high-risk surgical patients. Anesth Analg .
2011;112(6):1392–1402 . 

18. Chalmers A, Turner MWH, Anand R, et al. Cardiac output monitoring to guide fluid replacement in head and neck microvas-

cular free flap surgery-what is current practice in the UK? Br J Oral Maxillofac Surg . 2012;50(6):500–503 . 
19. Figus A, Wade RG, Oakey S, et al. Intraoperative esophageal Doppler hemodynamic monitoring in free perforator flap

surgery. Ann Plast Surg . 2013;70(3):301–307 . 
20. Polanco TO, Shamsunder MG, Hicks MEV, et al. Goal-directed fluid therapy in autologous breast reconstruction re-

sults in less fluid and more vasopressor administration without outcome compromise. J Plast Reconstr Aesthet Surg .
2021;74(9):2227–2236 . 

21. Trivedi S, Sharma A, Baghel KS, et al. The effect of normal saline and plasmalyte on acid–base status in patients under-

going head-and-neck surgery with free flap reconstruction: A prospective, observational cohort study. Anesth Essays Res .
2021;15(2):227–232 . 

22. Rajan S, Srikumar S, Tosh P, et al. Effect of lactate versus acetate-based intravenous fluids on acid–base balance in patients
undergoing free flap reconstructive surgeries. J Anaesthesiol Clin Pharmacol . 2017;33(4):514–519 . 

23. Singh B, Cordeiro PG, Santamaria E, et al. Factors associated with complications in microvascular reconstruction of head
and neck defects. Plast Reconstr Surg . 1999;103(2):403411 . 

24. Gardiner MD, Nanchahal J. Strategies to ensure success of microvascular free tissue transfer. J Plast Reconstr Aesthet Surg .

2010;63(9):665e–673e . 
25. Castro R, Kattan E, Ferri G, et al. Effects of capillary refill time-vs. lactate-targeted fluid resuscitation on regional, micro-

circulatory and hypoxia-related perfusion parameters in septic shock: A randomized controlled trial. Ann Intensive Care .
2020;10(1):150 . 

26. Vargas CR, Koolen PG, Anderson KE, et al. Mastectomy skin necrosis after microsurgical breast reconstruction. J Surg Res .
2015;198:530–534 . 

27. Sumer BD, Myers LL, Leach J, et al. Correlation between intraoperative hypothermia and perioperative morbidity in patients

with head and neck cancer. Arch Otolaryngol Head Neck Surg . 2009;135(7):6 82–6 86 . 
28. Hill JB, Sexton KW, Bartlett EL, et al. The clinical role of intraoperative core temperature in free tissue transfer. Ann Plast

Surg . 2015;75(6):620–624 . 
29. Liu YJ, Hirsch BP, Shah AA, et al. Mild intraoperative hypothermia reduces free tissue transfer thrombosis. J Reconstr Micro-

surg . 2011;27(2):121–126 . 
30. Hagau N, Longrois D. Anesthesia for free vascularized tissue transfer. Microsurgery . 2009;29(2):161–167 . 

31. Clark RC, Segal R, Kordahi A, et al. An interdisciplinary, comprehensive recovery pathway improves microsurgical breast

reconstruction delivery. Ann Plast Surg . 2024;92(5):549–556 . 
32. Yang L, Xu YJ, Shen J, et al. Propofol-based total intravenous anesthesia decreases the incidence of postoperative nausea

and vomiting without affecting flap survival in free flap breast reconstruction. Gland Surg . 2020;9(5):1406–1414 . 
33. Chatterjee S, Rudra A, Sengupta S. Current concepts in the management of postoperative nausea and vomiting. Anesthesiol

Res Pract . 2011;2011:748031 . 
34. Manahan MA, Basdag B, Kalmar CL, et al. Risk of severe and refractory postoperative nausea and vomiting in patients

undergoing DIEP flap breast reconstruction. Microsurgery . 2014;34(2):112–121 . 

35. Gan TJ, Belani KG, Bergese S, et al. Fourth consensus guidelines for the management of postoperative nausea and vomiting.
Anesth Analg . 2020;131(2):411–448 . 

36. Beugels J, Hoekstra LT, Tuinder SM, et al. Complications in unilateral versus bilateral deep inferior epigastric artery perfo-
rator flap breast reconstructions: A multicentre study. J Plast Reconstr Aesthet Surg . 2016;69(9):1291–1298 . 

37. Chang E, Chang EJ, Soto-Miranda MA, et al. Evolution of bilateral free flap breast reconstruction over 10 years: optimizing
outcomes and comparison to unilateral reconstruction. Plast Reconstr Surg . 2015;135(6):946e–953e . 

38. Wu SS, Raymer C, Culbert A, et al. Predictors of complications in autologous breast reconstruction using DIEP flaps: Impli-
cations for management. Plast Reconst Surg . 2023;152(4):566e–577e . 

39. Ahmed Z, Ioannidi L, Ghali S, et al. A single-center comparison of unipedicled and bipedicled DIEP flap early outcomes in

98 patients. Plast Reconstr Surg Glob Open . 2023;11(6):e5089 . 
40. Ahmed SH, Shekouhi R, Gerhold C, et al. Contributors to post-operative venous thromboembolism risk after breast cancer

surgery: A systematic review and meta-analysis. J Plast Reconstr Aesthet Surg . 2024;94:106–118 . 
41. Tuaño KR, et al. Venous thromboembolism after deep inferior epigastric perforator flap breast reconstruction: Review of

outcomes after a postoperative prophylaxis protocol. Plast Reconstr Surg . 2023 . 
42. Lyons MD, Pope B, Alexander J. Perioperative management of antithrombotic therapy. JAMA . 2024 Jun 20 Online ahead of

print. doi: 10.1001/jama.2024.5880 . 
31

http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0010
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0011
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0012
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0013
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0014
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0015
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0016
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0017
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0018
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0019
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0020
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0021
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0022
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0023
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0024
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0025
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0026
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0027
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0028
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0029
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0030
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0031
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0032
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0033
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0034
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0035
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0036
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0037
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0038
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0039
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0040
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0041
https://doi.org/10.1001/jama.2024.5880


C. Guo, F. Lou, J. Wu et al. JPRAS Open 42 (2024) 22–32

 

4  

 

 

 

 

4  

 

4  

 

 

 

 

 

 

 

 

 

 

43. Xu Y, Wang W, Zhao J, Wang J, Zhao T. Knowledge, attitude, and practice of healthcare professionals toward clinically apply-

ing graduated compression stockings: Results of a Chinese web-based survey. J Thromb Thrombolysis . 2019;47(1):102–108 . 

4. Chen Y, Shen Z, Shao Z, Yu P, Wu J. Free flap monitoring using near-infrared spectroscopy: A systemic review. Ann Plast
Surg . 2016;76(5):590–597 . 

45. Foppiani JA, Hernandez Alvarez A, Kim EJ, et al. The value of microvascular breast reconstruction: Cost equivalence of TRAM
and DIEP flaps implications in the era of CMS reforms. Microsurgery . 2024;44(4):e31185 . 

46. Wang ZJ, Jiao L, Chen SL, et al. Flap perfusion assessment with indocyanine green angiography in deep inferior epigastric
perforator flap breast reconstruction: A systematic review and meta-analysis. Microsurgery . 2023;43(6):627–638 . 

47. Dragu A, Linke R, Kuwert T, et al. Interesting image. Tc-99m sestamibi SPECT/CT as a new tool for monitoring perfusion and

viability of buried perforator based free flaps in breast reconstruction after breast cancer. Clin Nucl Med . 2010;35(1):36–37 .
8. Singh N, Aghayev A, et al.Expert Panel on Vascular Imaging ACR appropriateness criteria® Imaging of deep inferior epigas-

tric arteries for surgical planning (breast reconstruction surgery): 2022 update expert panel on vascular imaging. J Am Coll
Radiol . 2022;19(11S):S357–S363 . 

9. Hansson E, Brorson F, Löfstrand J, et al. Systematic review of cost-effectiveness in breast reconstruction: Deep inferior
epigastric perforator flap vs. implant-based breast reconstruction. Plast Surg Hand Surg . 2024;8(59):1–13 . 

50. Yu J, Zhang Y, Yu T, et al. Preoperative anxiety in Chinese adult patients undergoing elective surgeries: A multicenter
cross-sectional study. World J Surg . 2022;46(12):2927–2938 . 

51. Stamenkovic DM, Rancic NK, Latas MB, et al. Preoperative anxiety and implications on postoperative recovery: What can

we do to change our history. Minerva Anestesiol . 2018;84:1307–1317 . 
52. Tang K, Sutherland JM, Liu G, et al. Preoperative depression and anxiety associated with younger age and receipt of imme-

diate breast reconstruction. Am J Surg . 2024;231:106–112 . 
53. Liu P, Li P, Li Q, et al. Effect of pretreatment of S-ketamine on postoperative depression for breast cancer patients. J Invest

Surg . 2021;34(8):883–888 . 
54. Fertsch S, Michalak M, Andree C, et al. Randomized single-center study of effectiveness and safety of a resorbable

lysine-based urethane adhesive for a drain-free closure of the abdominal donor site in a DIEP flap breast reconstruction

procedure. J Invest Surg . 2022;35(6):1404–1414 . 
55. Retrouvey H, Kerrebijn I, Metcalfe KA, et al. Psychosocial functioning in women with early breast cancer treated with breast

surgery with or without immediate breast reconstruction. Ann Surg Oncol . 2019;26(8):24 4 4–2451 . 
56. Corpuz GS, Kim DK, Kim IE, et al. Existing psychiatric diagnoses among breast cancer patients interact with outcomes

after autologous and implant-based bilateral breast reconstruction: A propensity score matched analysis. Clin Breast Cancer .
2024;24 S1526-8209(24)0 0 096-X . 

57. Hsueh EJ, Loh EW, Lin JJA, et al. Effects of yoga on improving quality of life in patients with breast cancer: A meta-analysis

of randomized controlled trials. Breast Cancer . 2021;28(2):264–276 . 
32

http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0043
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0044
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0045
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0046
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0047
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0048
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0049
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0050
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0051
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0052
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0053
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0054
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0055
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0056
http://refhub.elsevier.com/S2352-5878(24)00120-7/sbref0057

	ERAS-Based Anesthetic Management of Patients Undergoing Abdominal-Based Free Flap Breast Reconstruction: A Narrative Review
	Optimization of anesthetic regimen
	Anesthesia protocols

	Perioperative fluid therapy
	Homeostasis regulation
	Prevention of perioperative hypothermia
	Perioperative analgesia
	PONV prophylaxis
	Patient selection
	Anticoagulation therapy
	Postoperative flap monitoring
	Nonmedical factors
	Conclusion
	Conflict of Interest
	Funding
	Ethical Approval
	References


