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Abstract
Background: Unintentional weight loss and malnutrition are associated with 
poorer prognosis in patients with cancer. Risk of cancer-associated malnutrition 
is highest among patients with esophageal cancer (EC) and has been repeat-
edly shown to be an independent risk factor for worse survival in these patients. 
Implementation of nutrition protocols may reduce postoperative weight loss and 
enhance recovery in these patients.
Methods: We retrospectively identified all patients who underwent Ivor Lewis 
esophagectomy for EC from January 2015 to August 2019 from a prospectively 
collected institutional database. Patients who underwent surgery after the im-
plementation of this protocol (September 2017–August 2019) were compared 
with patients who underwent resection before protocol implementation (January 
2015–July 2017). Patients undergoing surgery during the month of protocol ini-
tiation were excluded.
Results: Of the 404 patients included in our study, 217 were in the preprotocol 
group, and 187 were in the postprotocol group. Compared with the preprotocol 
group, there were significant reductions in length of hospital stay (p < 0.001), 
time to diet initiation (p < 0.001), time to feeding tube removal (p = 0.012), and 
postoperative weight loss (p = 0.002) in the postprotocol group. There was no 
significant difference in the incidence of postoperative complications, 30-day re-
admission, or mortality rates between groups.
Conclusions: Results of the present study suggest a standardized perioperative 
nutrition protocol may prevent unintentional weight loss and improve postopera-
tive outcomes in patients with EC undergoing resection.
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1   |   INTRODUCTION

Studies have repeatedly shown that unintentional weight 
loss and malnutrition in patients with cancer is associated 
with reductions in quality of life, treatment tolerance, and 
survival.1,2 The prevalence of cancer-associated malnu-
trition varies by tumor type but is commonly reported to 
be the highest in esophageal cancer (EC), affecting 60%–
85% of patients at the time of diagnosis.2–9 Preoperative 
weight loss in EC is most often the result of malignancy-
induced cachexia, mechanical obstruction of the esoph-
agus causing dysphagia, and side effects of neoadjuvant 
treatment, such as nausea, vomiting, and anorexia.1,7,10–12 
Postoperatively, difficulties maintaining adequate nu-
trition are often worsened as a result of permanent ana-
tomical alterations to the gastrointestinal tract following 
esophagectomy resulting early satiety, postprandial dump-
ing, frequent diarrhea, and regurgitation.13–15

Data indicate that dietitian-delivered intensive nutri-
tional support can improve postoperative weight loss and 
reduce the incidence of severe complications in patients 
undergoing esophagectomy.16,17 However, there is no ac-
cepted standard of care to guide the optimal nutritional 
approach. To improve nutritional support for patients 
with EC undergoing esophagectomy at our institution, a 
perioperative nutritional care plan was developed with 
input from the Thoracic Surgery, Nursing, Food and 
Nutrition Service, and Clinical Nutrition Departments. 
Ultimately, a standardized protocol for perioperative nu-
trition management was established and subsequently im-
plemented in August 2017 for all esophagectomy patients. 
The primary objective of the present study was to evaluate 
the impact of this program on length of stay, days to diet 
initiation, postoperative weight loss, and perioperative 
morbidity and mortality.

2   |   METHODS

Following institutional review board approval, we retro-
spectively queried our prospectively maintained database 
to identify all patients who underwent Ivor Lewis es-
ophagectomy for histologically confirmed esophageal ad-
enocarcinoma (EAC) or squamous cell carcinoma (ESCC) 
at our institution between January 2015 and August 2019. 
All relevant clinical and pathologic variables includ-
ing baseline demographic characteristics, preoperative 

staging, tumor histologic characteristics and location, spe-
cific treatment regimens, and postoperative disease status 
were extracted from this database. Staging was performed 
using the 8th edition of the American Joint Committee 
on Cancer (AJCC) Staging Manual of the tumor-node-
metastasis classification.18

Two groups of patients were included in the present 
study. The postprotocol group (protocol+) included all 
patients with EC who underwent surgery after imple-
mentation of this standard perioperative protocol from 
September 2017 to August 2019. The preprotocol group 
(protocol−) included all patients who had undergone 
surgery between January 2015 and July 2017 before the 
implementation of the protocol. Patients who underwent 
surgery during protocol initiation (i.e. August 2017) were 
excluded. Other exclusion criteria included patients un-
dergoing resection for benign lesions, other primary 
esophageal tumors other than ESCC or EAC, or tumors 
metastatic to the esophagus.

Height and weight were measured at three time points 
for each patient: at the initial outpatient visit before any 
treatment, immediately preoperatively, and postopera-
tively approximately 2  weeks from discharge at the first 
outpatient follow-up visit. Body mass index (BMI) was 
calculated from height and weight and classified accord-
ing to the National Institutes of Health (NIH) and World 
Health Organization (WHO) guidelines as either under-
weight (<18.5 kg/m2), normal weight (≥18.5–24.9 kg/m2), 
overweight (≥25.0–29.9 kg/m2), or obese (≥30 kg/m2).19,20 
Preoperative weight loss was reported as a percentage of 
the pretreatment weight and was calculated as the dif-
ference in weight from the pretreatment visit to surgery. 
Postoperative weight loss was reported as a percentage of 
the preoperative weight and was calculated as the differ-
ence in weight from surgery to first outpatient follow-up 
visit. Significant weight loss was defined as a weight loss 
equal to or >10%.

2.1  |  Preprotocol group (protocol−)

Before our perioperative nutrition program was initiated, 
surgical attendings managed their patients individually 
without a standard of practice for nutrition in the postop-
erative setting. Surgical feeding tubes were placed at the 
attending's discretion. For patients without a feeding tube, 
intravenous fluid hydration was utilized until an oral diet 
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began. For those with feeding tubes, the attending decided 
how and when to initiate and advance tube feeds and de-
termined caloric needs.

2.2  |  Postprotocol group (protocol+)

Our perioperative nutrition program consists of preopera-
tive, intraoperative, and postoperative phases of manage-
ment. Preoperatively, patients with EC are identified by 
a member of the surgical team following the informed 
consent process. Subsequently, an electronic nutritional 
consult is ordered via our institution's electronic medical 
record, which generates an email delivered directly to the 
dietitian's online mailbox. Patients are contacted within 
48 h of the referral being received by the outpatient dieti-
tian, who then reviews the patients’ presurgical nutritional 
status and provides nutrition counseling as needed. This 
appointment is crucial to screen for patients at increased 
risk of poor nutritional status, weight loss, and malnutri-
tion, enabling providers to implement appropriate nutri-
tional intervention preoperatively, such as addition of a 
nutrient-enriched, high-protein diet. Additionally, pa-
tients are given written handouts describing what to ex-
pect, as well as an activity and recovery log consisting of 
daily checklists that outline specific postoperative goals 
for each day (Figures 1 and 2).

Once the patient is admitted for esophagectomy, the in-
patient dietitian assumes responsibility for nutrition care. 
In the postoperative phase, the inpatient dietitian evaluates 
the patient and calculates their goal caloric needs, typically 
ranging from 25 to 35 kcal/kg, with overweight patients re-
ceiving the lower end of that range. Tube feeding is initiated 
on postoperative day (POD) 2 via a surgical jejunostomy tube 
at 30 ml/h for 24 h with a standard polymeric formula pro-
viding 1.5 kcal/ml. Tube feeds are then titrated up to goal 
caloric value by POD 3 or 4. On POD 5, tube feeds are cycled 
to provide the equivalent calories over an 18-h period at a 
maximum rate of 80 ml/h to promote tolerance, and clear 
liquid sips are initiated orally. Patients who are discharged 
on a clear liquid diet have their tube feeding goal reduced to 
75% of their estimated needs over a 16-h period to promote 
increased oral intake. Once the patient is deemed eligible for 
discharge, the inpatient dietitian notifies the outpatient di-
etitian, enabling continuity of care. The outpatient dietitian 
contacts the patient within 48 h of discharge and monitors 
the patient every 2–3 days by phone. These sessions allow for 
the dietitian to assess tolerance to the patient's enteral nutri-
tion and liquid diet (clear vs. full liquid) and helps guide later 
diet advancement (e.g. advancing to full liquids if discharged 
on clears). Tube feeds are slowly weaned beginning on POD 
12, when the patient is tolerating an oral diet, with the goal 
to initiate a soft diet with complete cessation of tube feeds by 
the 2-week surgery follow-up appointment.

F I G U R E  1   Standard perioperative 
nutrition protocol for all patients 
undergoing esophagectomy for esophageal 
cancer
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2.3  |  Statistical analysis

Independent variables collected included 30-day read-
mission, 30-day mortality, 90-day mortality, in-hospital 
mortality, and incidence of serious postoperative compli-
cation, defined as any complication grade III or greater 
utilizing the Clavien–Dindo severity grading system.21 
Categorical variables were summarized as frequencies 
and percentages and compared using the Fisher's exact 
and Chi-Square tests as appropriate. Continuous outcome 
variables collected included postoperative weight loss, 
time in days from surgery to enteric tube removal, diet 
initiation, and feeding tube removal, and well as length of 
hospital stay. Continuous variables were summarized as 
medians and interquartile ranges and compared using the 
Kruskal–Wallis test for nonparametric data. Multivariable 
linear regression modeling was used to evaluate the im-
pact of our nutrition protocol on all continuous outcome 
variables. All p values reported were two-tailed, and statis-
tical significance was defined as a two-sided p < 0.05. Data 
were analyzed using Stata (Stata-Corp, version 16).

3   |   RESULTS

A total of 410 patients with histologically proven EAC or 
ESCC underwent Ivor Lewis esophagectomy from January 

2015 to August 2019. Of these patients, six underwent re-
section during the month of protocol initiation and were 
excluded. The remaining 404 patients were included for 
analysis, with 217 patients in the preprotocol group and 
187 patients in the postprotocol group (Figure 3).

All relevant baseline patient and disease characteris-
tics are displayed in Table  1. There were no statistically 
significant differences in patient demographics, smoking 
history, comorbidities, or disease characteristics between 
the two groups. Among both groups, most patients were 
male (83.7%), white (88.4%), and undergoing resection for 
EAC (92.8%). Most patients received neoadjuvant treat-
ment prior to surgical resection (82.7%), which most often 
consisted of concurrent chemoradiotherapy.

At initial consultation, there were no significant dif-
ferences in BMI categories or preoperative weight loss 
between groups. Most patients were overweight (41.1%) 
or obese (35.6%), with 22.0% of patients having a BMI 
within the normal range and only 1.2% of patients having 
a BMI classified as underweight. At this visit, a total of 
63 patients (32 patients in the preprotocol group and 31 
patients in the postprotocol group) reported an uninten-
tional weight loss >10% of their normal body weight.

At time of surgery, 30 patients (14%) in the preproto-
col group and 20 patients (13%) in the postprotocol group 
had an unintentional weight loss equal to or >10% of their 
body weight measured at initial consultation. Similarly, 

F I G U R E  2   Patient information given 
as part of the nutrition perioperative 
program within the enhanced recovery 
program after esophagectomy
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based on preoperative BMI, the majority of patients in 
both groups were considered overweight (39.1%) or obese 
(31.9%), with 27.2% of patients having a BMI within the 
normal range and only 1.7% of patients having a BMI clas-
sified as underweight.

All patients underwent Ivor Lewis esophagectomy 
with reconstruction utilizing a gastric conduit and intra-
thoracic anastomosis. Despite these similarities, signifi-
cant differences were observed in the approach between 
groups. Specifically, the proportion of cases utilizing a 
minimally invasive approach was significantly higher in 
the postprotocol group (73%) compared with the preproto-
col group (48%) (p < 0.001). Additionally, cases performed 
with a pyloric drainage procedure such as Botox injection, 
pyloroplasty, and pyloromyotomy to improve gastric emp-
tying and minimize potential negative sequelae attributed 
to delayed gastric emptying was significantly lower in the 
postprotocol group (41% vs. 26%; p < 0.001).

In-hospital mortality, 30-day mortality, 90-day mortality, 
30-day readmission, and prevalence of postoperative compli-
cation did not differ significantly between groups (Table 2). 
Median length of hospital stay was significantly shorter 
in the postprotocol group (p < 0.001). Compared with the 
preprotocol group, patients in the postprotocol group had a 
significantly shorter median time in days to diet initiation 
(p < 0.001) as well as a shorter median time in days to feed-
ing tube removal (p  =  0.012). At outpatient follow-up, 25 
patients (12%) in the preprotocol group demonstrated a post-
operative weight loss ≥10% compared with nine patients (5%) 
in the postprotocol group (p = 0.011). Of note, when analy-
sis was restricted to patients receiving neoadjuvant therapy 
prior to surgery, median days to diet initiation (p = 0.001), 
days to feeding tube removal (p = 0.011), length of hospital 

stay (p < 0.001), and weight loss at follow-up (p = 0.005) re-
mained significantly reduced in the post protocol group.

To address potential bias caused by differences in oper-
ative technique between groups, analysis of postoperative 
outcomes was then limited to patients who underwent a 
minimally invasive resection. Similar to previous results, 
when compared with the preprotocol group, there were 
significant reductions in median length of hospital stay 
(p  <  0.001), time to initiation of diet (p  <  0.001), time 
to feeding tube removal (p  =  0.012), and postoperative 
weight loss (p = 0.002) in the postprotocol group (Table 3). 
In-hospital mortality, 30-day mortality, 90-day mortality, 
30-day readmission, and incidence of serious complica-
tion remained similar between groups. At outpatient fol-
low-up, 14 patients (14%) in the preprotocol group who 
underwent minimally invasive resection demonstrated a 
postoperative weight loss ≥10% compared with four pa-
tients (3%) in the postprotocol group (p = 0.001).

The impact of the nutrition protocol on all continu-
ous outcome variables was then adjusted for age, gender, 
American Society of Anesthesiologists physical status classi-
fication, smoking history, neoadjuvant therapy, histological 
type of tumor, pretreatment BMI, pyloric drainage proce-
dure, and adjuvant treatment using multiple linear regres-
sion modeling. In the postprotocol group, nutrition protocol 
remained significantly associated with a reduction in me-
dian days to diet initiation (p = 0.012), days to feeding tube 
removal (p = 0.030), length of hospital stay (p = 0.016), and 
weight loss at follow-up (p = 0.001). Similarly, when anal-
ysis was restricted to patients who underwent minimally 
invasive resection, in the postprotocol group, nutrition pro-
tocol remained significantly associated with a decrease in 
median days to diet initiation (p = 0.004) and weight loss at 

F I G U R E  3   Study flow chart 
describing the inclusion criteria and 
exclusion criteria of all included patients
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T A B L E  1   Relevant baseline demographic, clinical, and pathologic characteristics of all included patients within the cohort (n = 404)

Protocol (−)
(n = 217)

Protocol (+)
(n = 187) p

Sex 0.06

Male 189 (87%) 149 (80%)

Female 28 (13%) 38 (20%)

Age, years 64 [52–85] 66 [55–87] 0.16

Race >0.99

White 192 (88%) 166 (89%)

Black 3 (1%) 1 (1%)

Asian 12 (6%) 12 (6%)

Other 10 (5%) 8 (4%)

Comorbidity

Pulmonary 28 (13%) 27 (14%) 0.67

Cardiac 127 (59%) 122 (65%) 0.18

Endocrine 39 (18%) 38 (20%) 0.61

Renal 5 (2%) 5 (3%) >0.99

Smoking status >0.99

Never 74 (34%) 63 (34%)

Former/current 143 (66%) 124 (66%)

Pretreatment BMI, kg/m2 0.96

Underweight (<18.5 kg/m2) 3 (1.4%) 2 (1.1%)

Normal (≥18.5–24.9 kg/m2) 46 (21.2%) 43 (23.0%)

Overweight (≥25.0–29.9 kg/m2) 89 (41.0%) 77 (41.2%)

Obese (≥30 kg/m2) 79 (36.4%) 65 (34.8%)

Tumor type 0.85

Adenocarcinoma 202 (93%) 173 (93%)

Squamous cell carcinoma 15 (7%) 14 (8%)

Clinical stage 0.21

I/II 55 (24%) 45 (24%)

III 124 (57%) 120 (64%)

IV 38 (18%) 22 (12%)

Neoadjuvant 0.35

None 43 (20%) 27 (14%)

Chemotherapy alone 6 (3%) 6 (3%)

Chemoradiation 168 (77%) 154 (82%)

ASA classification 0.37

ASA II 33 (15%) 20 (11%)

ASA III 170 (78%) 152 (81%)

ASA IV 14 (7%) 15 (8%)

Preoperative BMI, kg/m2 >0.99

Underweight (<18.5 kg/m2) 4 (1.8%) 3 (1.6%)

Normal (≥18.5–24.9 kg/m2) 58 (26.7%) 52 (27.8%)

Overweight (≥25.0–29.9 kg/m2) 85 (39.2%) 73 (39.0%)

Obese (≥30 kg/m2) 70 (32.3%) 59 (31.6%)

 

(Continues)
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follow-up (p = 0.002), but there was no longer a statistically 
significant reduction in median length of hospital stay and 
days to feeding tube removal.

4   |   DISCUSSION

Surgical resection remains the cornerstone of curative treat-
ment of EC. While overall advances in operative technique 

have significantly improved perioperative outcomes and 
long-term survival in these patients, esophagectomy re-
mains one of the most technically challenging and poten-
tially morbid procedures in thoracic surgery, with up to 60% 
of patients developing postoperative complications.22–30 As 
a result, there is great interest in developing methods to re-
duce perioperative morbidity and mortality.

Unintentional weight loss and malnutrition are im-
portant prognostic factors predicting increased risk of 

Protocol (−)
(n = 217)

Protocol (+)
(n = 187) p

Surgical approach <0.001

Open 114 (53%) 51 (27%)

Minimally invasive 103 (47%) 136 (73%)

Pyloric drainage <0.001

None 127 (59%) 139 (74%)

Botox 14 (6%) 7 (4%)

Pyloroplasty 27 (12%) 34 (18%)

Pyloromyotomy 49 (23%) 7 (4%)

Note: Data are no. (%) or median [range]. Statistical tests performed: Fisher's exact test; Wilcoxon rank-sum test. Bold values indicate statistically significance 
(p < 0.05).
Abbreviations: ASA, American Society of Anesthesiology; BMI, body mass index.

T A B L E  1   (Continued)

Protocol (−)
(n = 217)

Protocol (+)
(n = 187) p

Days to diet initiation 8 [7–12] 7 [6–8] <0.001

Days to jejunostomy removal 30 [22–48] 26 [18–38] 0.012

Length of hospital stay, days 10 [8–13] 8 [7–11] <0.001

Weight loss at follow-up 
visit, kg

3.4 [0.7–6.7] 2.4 [0.8–4.7] 0.002

Postoperative complications

Serious complication 58 (27%) 47 (25%) 0.72

Pulmonary 62 (28%) 52 (27%) 0.91

Cardiac 45 (21%) 31 (17%) 0.31

Gastrointestinal 54 (25%) 48 (26%) 0.91

Anastomotic complication 38 (18%) 29 (16%) 0.69

Chylothorax 6 (3%) 9 (5%) 0.30

Jejunostomy malfunction 12 (6%) 15 (8%) 0.33

Urologic 23 (11%) 19 (10%) >0.99

Wound infection 12 (6%) 12 (6%) 0.83

Neurologic/psychologic 8 (4%) 9 (5%) 0.63

Hospital mortality 5 (2%) 1 (1%) 0.22

30-day readmission 35 (16%) 27 (14%) 0.68

30-day mortality 5 (2%) 1 (1%) 0.22

90-day mortality 11 (5%) 3 (2%) 0.10

Note: Data are no. (%) or median [interquartile range]. Statistical tests performed: Fisher's exact test; 
Wilcoxon rank-sum test. Bold values indicate statistically significance (p < 0.05).

T A B L E  2   Results of main study 
outcomes among all included patients 
within the cohort (n = 404)
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postoperative complication and reduced treatment effi-
cacy and survival.2-9,31,32 This is particularly relevant in 
EC considering that preoperative weight loss of >10% has 
been shown to be associated with reduced overall 5-year 
survival following resection,9,31,32 which is present in up to 
85% of patients with EC at time of diagnosis.2–9 Therefore, 
nutritional support and prevention of malnutrition are 
imperative in these patients and have been shown to re-
duce the incidence of life-threatening complications and 
shorten postoperative hospital stay.33,34

Results of the present study support the addition of in-
tensive nutritional monitoring to standard perioperative 
protocols. Preoperative assessment of malnutrition pro-
vides an opportunity to intervene prior to surgery, improve 
patient education regarding postoperative nutrition goals, 
and may reduce postoperative morbidity. Patients in the 
postprotocol group initiated oral intake faster, had lost less 
weight at follow-up, experienced reduced length of hos-
pital stay, and had earlier discontinuation of jejunostomy 
feeds following discharge. Despite these improvements, 
a substantial proportion of patients in both groups were 
affected by unintentional weight loss and malnutrition, 
suggesting that our nutritional support pathway as well as 
current perioperative protocols need improvement.35

With continuous advances in minimally invasive sur-
gical techniques, it is not surprising that a greater propor-
tion of patients underwent a minimally invasive resection 
in the postprotocol study group. Several high-powered 
randomized controlled trials and metanalyses have re-
ported that a minimally invasive resection provides iden-
tical oncological outcomes as open techniques but with 
reduced intraoperative blood loss, postoperative compli-
cation, and length of hospital stay.28,36–38 Other benefits 
of minimally invasive resection as compared with open 
surgery reported in the literature include improved-health 
related quality of life, postoperative functional recovery, 
and overall physical functioning.39–41

There was also a significant reduction in the number 
of pyloric drainage procedures performed in the post-
protocol group. Typically, pyloric drainage is performed 
to minimize the negative sequelae attributed to delayed 
gastric emptying; however, multiple studies have failed to 
show any significant improvements in postoperative com-
plications in patients undergoing these procedures.42,43 
Additionally, previous work demonstrated increased long-
term morbidity in patients who received Botulinum in-
jection compared with patients who did not receive any 
pyloric drainage procedure.44

Protocol (−)
(n = 103)

Protocol (+)
(n = 136) p

Days to diet initiation 8 [6–14] 7 [6–8] <0.001

Days to jejunostomy removal 30 [23–48] 26 [20–42] 0.019

Length of hospital stay, days 8 [7–12] 8 [7–9] 0.02

Weight loss at follow-up 
visit, kg

2.8 [0.4–7.5] 2.1 [−0.2–4.4] 0.03

Postoperative complications

Serious complication 23 (22%) 31 (23%) >0.99

Pulmonary 25 (24%) 33 (24%) >0.99

Cardiac 23 (20%) 19 (14%) 0.22

Gastrointestinal 24 (23%) 33 (24%) 0.88

Anastomotic complication 18 (18%) 24 (18%) >0.99

Chylothorax 4 (4%) 5 (4%) >0.99

Jejunostomy malfunction 3 (3%) 11 (8%) 0.10

Urologic 10 (10%) 9 (7%) 0.47

Wound infection 2 (2%) 7 (5%) 0.31

Neurologic/psychologic 2 (2%) 4 (3%) 0.70

Hospital mortality 1 (1%) 0 (0%) 0.43

30-day readmission 19 (18%) 19 (14%) 0.38

30-day mortality 1 (1%) 0 (0%) 0.43

90-day mortality 1 (1%) 2 (2%) >0.99

Note: Data are no. (%) or median [interquartile range]. Statistical tests performed: Fisher's exact test; 
Wilcoxon rank-sum test. Bold values indicate statistically significance (p < 0.05).

T A B L E  3   Results of main study 
outcomes limited to patients undergoing 
minimally invasive resection
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A unique aspect of our program is the continued fol-
low-up with patients after discharge. Traditionally, periop-
erative programs conclude once patients are discharged. 
However, the first 2  weeks following hospital discharge 
has been shown to represent a period of accelerated 
weight loss, emphasizing the importance of nutritional 
support during this period.45 Close postoperative fol-
low-up allows for regular and scheduled symptom moni-
toring by the outpatient dietitian and may assist in earlier 
identification and assessment of significant weight loss 
and malnutrition. More research is needed to evaluate the 
impact of perioperative nutrition protocols on long-term 
survival, patient satisfaction, and patient compliance with 
nutrition goals.

4.1  |  Limitations

Our study was a retrospective analysis of a single-center 
experience; therefore, results may not be generalizable 
to other populations. Despite our efforts to control for 
confounding factors with multivariable linear regression 
modeling as well as repeating all statistical analysis in pa-
tients who underwent minimally invasive resection, there 
is still a risk of selection bias due to the nonrandomized 
study design. There may have been other factors that 
could have accounted for weight loss that we did not cap-
ture owing to the fact that this is a retrospective study. It 
would have been ideal to utilize a randomized controlled 
trial study design. We also acknowledge that, while feed-
back was obtained through qualitative interviews, more 
quantitative data are needed to assess patient satisfaction 
and overall compliance with the program.

5   |   CONCLUSION

In summary, perioperative nutrition support programs 
may help reduce weight loss and length of stay for EC pa-
tients undergoing esophagectomy. Initial results suggest 
that more aggressive nutritional supplement programs 
are feasible and may lead to improved postoperative out-
comes in patients undergoing esophagectomy. Larger 
randomized prospective trials are needed to better guide 
implementation of these protocols, but the initial results 
are quite promising.
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