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Abstract

Esophagectony remains a high-risk surgical procedure. Esophageal cancer is often associated with a
weight loss. The best nutritional condition is crucial for successful oesophageal surgery. The increased septic
complications and costs have limited the wide use of total parenteral nutrition. Currently, enteral nutrition is the
preferred nutrition method following esophagectomy. However; jejunostomy-tube was associated with rare
major complications that may lead to discontinuing nutrition. Choosing an enteral feeding route after
esophagectomy depends greatly on the surgeon preference. The safety and benefits of early oral feeding on
outcomes after major gastrointestinal surgery have been well documented. However, the surgical community is
still reticent about initiating early oral feeding after esophageal surgery. Despite the limited number of published
reports, comparative trials have clearly shown the feasibility, safety with no increase in morbidity rate._In this
brief review, we tried to discuss the different routes of nutritional support after oesophagectomy with providing
the current insights on early oral feeding.
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Introduction

Neoadjuvant therapies, centralisation and
perioperative care improvement have resulted in
significant improvement of outcomes and overall
survival of esophageal cancer patients, during the last
decades [1,2]. Malnutrition is a common clinical
condition associated with oesophageal cancer. The
weight loss is related to reduce oral intake and cancer
disease. As an important paramount influencing
postoperative outcomes, a poor nutritional status is
associated with poor outcome following major
gastrointestinal surgery [3,4,5]. Nevertheless,
esophagectomy remains a high-risk surgical procedure
with high complications and mortality rates. Therefore,
the perioperative nutrition is highly recommended to
improve the nutritional condition of patients for
successful surgery. Nutritional support can be provided
through enteral and parenteral routes. The enteral
nutrition (EN) is the preferred nutritional method after
esophagectomy. EN can be provided through various
routes, including oral intake, nasoduodenal tube and
jejunostomy-tube. Implemented successfully in several
gastrointestinal surgical procedures, especially in
colorectal and gastric surgery, enhanced recovery after

surgery  (ERAS) protocol implementation has
improved postoperative outcomes with reduced
complications [6]. Oral feeding is an important

component of the ERAS programs. Several elements of
the ERAS programs such as prehabilitation protocols,
minimally invasive surgical procedures, and early
mobilisation have been already introduced in
oesophageal surgery and the published results are
promising [7,8,9]. However, reticence still exists about
the initiation of the early oral feeding after esophageal
surgical procedure . In this brief review, we tried to
discuss the different routes of nutritional support after
esophagectomy with providing the current insights on
early oral feeding.

Nutritional Support Routes

As previously précised, early postoperative
nutritional support following esophagectomy is crucial to
meet daily patient nutritional requirement and preserve
the best nutritional condition of the patient

Total Parenteral Nutrition (TPN)

TPN was the first route used to
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provide adequate nutritional support following
surgery [10]. Compared with postoperative starvation or
nil-by-mouth, TPN has improved wound healing and
reduced postoperative complications [11].

However, TPN was  associated with
venous-catheter complications varying from 9.3% to
29.8%, and were listed in table 1 [12,13,14,15]
Additionally, TPN was associated with higher
incidence of severe complications and increased
septic complications requiring active interventions [12].
Compared to enteral feeding tube, there were no
significant differences in related venous catheter
complications [12,16,17]. Furthermore, critically ill
patients who received early TPN were more likely to
develop sepsis with longer recovery time compared to
late initiation of TPN [18]. The mortality rates were
similar in both early and delayed TPN. Altogether, TPN
was associated with increased hospital stay length and
relatively high costs comparing with enteral nutrition
(EN) [16,18,19]. Therefore, TPN should be only used
when EN is contraindicated or impossible.

Enteral Feeding

In colorectal surgery, the superiority of the
enteral feeding in term of potential benefits on the
immune response and postoperative outcomes has
clearly been demonstrated by the published reports of
comparative studies [20,21]. In addition, the recent
evidence suggests that early oral feeding is associated
with shorter length of hospital stay, faster return of
bowel function (ROBF), and improved quality of life
following major gastrointestinal surgery [22] .

Inspired by the better results obtained in
colorectal surgery, the enteral feeding was introduced in
oesophageal surgery and has become as standard of
care following esophagectomy [23]. The early
postoperative enteral nutrition is introduced 24-48h
after surgery and gradually increased in volume to
reach the required nutritional volume with five to seven
days. The enteral feeding can be provided through oral
intake, nasoduodenal tube or tube-jejunostomy.

Jejunostomy-Tube Feeding

First described by Delany et al. the jejunostomy
tube is generally placed in the proximal jejunum while
performing esophagectomy. Multiple modifications have
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been added to original technique resulting in increased
reduction of tube - related complications [24,25]. The
minor tube-related complications include dislocation,
rotation, obstruction, entry site leakage or infection and
skin erosion. As systematic review including 3,243
patients, reported that these minor complications
occurred in 13-38% of patients [26]. A reduced rate of
major complications has been reported with mortality
and reoperation rates of 0-0.5% and 0-2.9%,
respectively [26]. Gastrointestinal complaints related to
nutrient infusion mainly include abdominal cramps and
diarrhea that may need to slow down the infusion debt
or temporarily suspend the infusion [26].Complications
associated with jejunostomy feeding are listed in
table 2 [24,27-32]. Although the minor complications
associated with jejunostomy feeding that may potentially
hamper functional recovery time resulting in a longer
hospital stay [32], the postoperative jejunostomy
feeding resulted in reduced hospital stay length and
life-threatening complications, compared to TPN
(Table 3) [12,16,23,33]. In addition, it was associated
with improved short-term survival at 90 days and
quality of life, in comparison to TPN [34,35]. Another
advantage of enteral feeding via jejunostomy that it can
be continued after discharge from hospital when
needed, especially in patients who have a poor oral
intake and reduced daily requirement of calories [22].
Also, home jejunostomy feeding was associated with
reduced costs related to unplanned hospital attendances
and re-admissions [36]. Overall, Feeding via
jejunostomy tube is safe and widely well-tolerated with
reduced life - threatening complications and hospital
stay length, decreased costs, and improved short-term
survival at 90 days and quality of life.

Nasoduodenal Feeding

Nasoduodenal or nasojejunal feeding is an
alternative route for enteral feeding. A tube is placed
during or shortly following surgery via the nasal cavity
into the jejunum or duodenum. This nutrition route is
less invasive with lower incidence of major
complications. The tube dislocation was the most
frequent complication and occurred in 20-35% of
patients [26,32]. Tube obstruction and gastrointestinal
complaints occurred in 3% and 7%, respectively [26],
with sore throat and nasal discomfort [37]. As listed in
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table 2, the tube-related complications were similar in
both nasojejunal feeding and jejunostomy feeding. The
nutritional target was reached on the postoperative day
3 (POD 3) which was similar with jejunostomy
feeding [32].

Nowadays, there is no evident superiority of one
method over other and both nasojejunal and
jejunostomy feeding routes can be used in the
postoperative setting after esophagectomy.

Early Oral Feeding

As part of ERAS protocols, postoperative early
oral feeding has become standard of care following
various gastrointestinal surgical procedures, especially
gastric and colorectal surgery, over the last years.
Instead of other ERAS components, reticence still exits
about the early initiation of oral feeding following
esophagectomy. The most reasons advocated delaying
oral feeding after esophagectomy are fear of pneumonia
(aspiration) and increase of anastomotic leakage
sequelae. Besides, the feasibility and the safety of early
oral feeding following esophagectomy have been
assessed. A recent prospective multicenter trial (2016),
comparing early oral feeding started on POD1 with
delayed oral feeding initiated on POD5, revealed that
early oral feeding following esophagectomy was
feasible , safe and did not result in increased major
complications including pneumonia and anastomotic
leakage [38]. Moreover, a recent randomised trial
(2015) comparing early oral feeding started on POD1
with delayed oral feeding after esophagectomy showed
a significant short length of stay with no difference in
surgical complication rates, in the early oral feeding
group [39,40]. In the other hand, relatively recent
studies have shown that early oral feeding after
esophagectomy was associated with significant
anastomotic leak rates , however, these studies were
retrospective [41] Tomaszek, [42]. The results of studies
comparing early oral feeding with delayed oral feeding
are listed in table 4. Despite the safety and benefits of
early feeding on outcomes after esophagectomy, the
daily caloric requirement in patients receiving early oral
feeding could be a concern [38]. In fact, only 58% of
the daily caloric needs have been met on POD 5 with a
median intake of 1,205 kcal. Additionally, 30% of
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Table 1. Catheter-Related Complications ( TPN)

Catheter .
. Venous Catheter Lumen Systemic
author Study design N i ) ) . local ) . Total
thrombosis | dislocation | occlusion ) infection
Infection
Paolo Cotogni et al. | Prospective 254 | 3 (2.8) 25 (8.6) 12 (4.1) | 9(3.5) 18(7.0) 67(26.3)
Crispin A et al. prospective 481 | _ 2(0.9) 11(2.2) 15(3.1) 17(3.5) | 45(9.3)
Vashi et al. Randomized 102 | 9(17.4) 3(5.9) 8 (15.7) | 5(9.9) _ 25(24.5)
Baigrie R] Randomized 47 2 1 2 3 7 14(29.8)
Table 2. complications related to jejunostomy and nasojejunla feeding
Entry Bowel
Ent GI-
Data .n Y site Reoper- | Occlu- | Dislo- | Mor- | ob-
Author . site ] . ) i . | com-
collection N ) i leakage | ation sion cation | tality | structi )
infection plaints
on
Srinathan | Retrospective
>013 103 3(29) | 7(6.7) | 2(1.9) 40(39)
F R i
enfon | Retrospective | 10128y | 2001,4) | 1(0.7) |53.6) | 107) |00 |321)
- 2011 143
jejunosto-
my Feed- | wani Retrospective 34
ing 2010 463 ) ) 7(1-3) (7.3) ) ) ) 44(10)
Ryan Prospective 1
1.4 1.4 1.4 1.4 - 1
2005 | 208 34 3014|304 63) | 304 | oo 30(15)
Sica Retrospective
2005 262 2(0.8) - 4(1.5) - 1(0.4) | 0 (0) -
Boukerro Retrospective
uche A P - 1 1 2 1 o |o 7(6.6)
105
2012
nasojeju- | Gabor Prospective
9(20 3(7
nal Feed- | 2006 44 (20) )
ing Han-
P ti
Geurts 7;°Spec ve 23) | 18(25) 5 (7)
2006

“GI-complaints include aspiration, nausea, abdominal distension, and diarrhoea”
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Table 3. outcomes after esophagectomy with using Enteral feeding vs. TPN
N
umber No. Anastomotic i . Median
of L Pneumonia Mortality )
) complications leakage hospital
patients
stay
author | Study EN | TP
. EN TPN EN TPN EN TPN EN TPN EN | TPN
design N
Baigrie 17 27 9 6
t al. Randomized | 50 47 57.4 5(10 19.1 4(8
eta andomize (34) i ) (10) ( ) (8) (12.8)
braga 62 |74 11 3 |6 3
t al. Randomized | 126 | 131 9(7.1 4(3
eta andomize @.2 | @65 |V ey |23 |@e |@3|*®
11
iajlor Prospective | 44 44 21 23 4 (25) 3 4(9.1) | 26 | 43*
: P 47.8) | (52.3) | (9.1) 6.8) |
Fujita . 41 2
Randomized 52 8 17 4 10
t al. 76 | 88 53.9 2.6) | 2(2.2) | 15 | 19*
eta 3391 501y | (10.5) | (193) | 5.2 | 1.3y | &0 [ %22
EN: enteral feeding; TPN: total parenteral feeding; No.: number of; (): percentage of total. *:statistically
significant.

Table 4. Risk of oral feeding on anastomotic leakage after esophagectomy
Route Study % esoph- | Anasto-
N author N (I/C) . OR (95% CI) P value
nutrition Design agectomy mosis
Mahmooza- _ 109 _
Prospective 75 Mixed 1.02 (0.14-7.51) | 0.985
deh et al. (54/55)
Early oral 133
Sun et al. Prospective 100 Cervical 0.47 (0.04-5.31 0.542
feeding | - FOSPECVE | (68/65) ™ ( )
Weijs et al Prospective 100 100 Thoracic 0.52 (0.18-1.44) | 0.207
i . p (50/50) . . . .
Delayed Tomaszek 386 100
Y Retrospective Mixed 4.84 (1.45-16.14) | 0.010*
enteral | et al. (110/276)
feeding | Boiton et Ret .’ 120 100 Cervical 0.57 (1.20-76.7) | 0.034%
etrospective ervica . .20-76. .
al. P (33/87)

%N:number of patients; I:number of patients in intervention group; C: number of patients in control group.
*:P<0.05.
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patients in the early oral feeding group received artificial
nutritional support on POD5 because of complication
prohibiting oral feeding [38]. Conclusively, the current
literature has clearly demonstrated that early
oral feeding following esophagectomy is feasible, safe
and can be considered in patients undergoing
esophagectomy. However, further  randomised
controlled trials are needed to substantiate the
published results on early oral feeding following
esophagectomy.

In summary, TPN was associated with high

costs, severe catheter-related complications and
increased septic complications  requiring  active
intervention. The TPN is only used when EN is

contraindicated or not accessible. The EN currently is a
standard of care after esophagectomy. EN can be
provided through feeding tube including mainly
jejunostomy-tube and nasojejunal tube, and both routes
were associated with route-related complications.
Furthermore, there is no evidence of superiority of one
method over the other, and both routes can be used
postoperatively.The ERAS programs have successfully
been implementation and generalized to a growing list
of surgical subspecialties. Postoperative early oral
feeding (EOF) is an important element of the ERAS
protocols, and safety and benefits on outcomes of

EOF has been clearly demonstrated after major
gastrointestinal surgical procedures including
esophagectomy. Moreover; EOF did not result in

increased pneumonia (aspiration) and anastomotic leak
rates. Besides, large randomised controlled trials are
needed to substantiate the already published results and
to assess the potential beneficial impact of early oral
feeding on postoperative recovery and quality of life
following esophagectomy.

Overall, choosing the feeding route greatly
depends on the surgeon preference. We suggest using
the early oral feeding as a primary nutritional
method after esophagectomy. Furthermore, surgical
jejunostomy placement during esophagectomy is safe;
and should be placed in selective patients to avoid
common jejunostomy-tube related complications.
Therefore, routine insertion of jejunostomy feeding is
recommended to ensure adequate nutrition in high
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surgical patients with high-risk to develop post-operative
complications, especially anastomotic leak with need to
suspend oral feeding. Also, jejunostomy feeding is very
useful in patients with long-term reduced appetite and
poor oral intake who clearly need dietary
supplementation after discharge from hospital. So, the
presence of a jejunostomy feeding remains a necessary
back-up plan in such special condition.

Conflicts of Interest
None Declared.
References

1. van Hagen P, Hulshof MC, van Lanschot 1], et al.
Preoperative chemoradiotherapy for esophageal or
junctional cancer. N Engl J Med 2012;366:2074-84.
doi: 10.1056/NEJM0al1112088. DOI: 10.1056/
NEJMoa1112088.

2. Kidane B, Coughlin S, Vogt K, et al. Preoperative
chemotherapy for resectable thoracic esophageal
cancer. Cochrane Database Syst Rev 2015;
(5):CD001556.  doi:  10.1002/14651858.  doi:
10.1002/14651858.CD001556.pub3.

3. Hu WH, Cajas-Monson LC, Eisenstein S, et al.
Preoperative malnutrition assessments as predictors
of postoperative mortality and morbidity in
colorectal cancer: an analysis of ACS-NSQIP. Nutr ]
2015;14:91. doi: 10.1186/s12937-015-0081-5.

4. Nozoe T, Kimura Y, Ishida M, et al. Correlation of
pre-operative nutritional condition with
post-operative complications in surgical treatment
for oesophageal carcinoma. Eur J Surg Oncol
2002;28:396-400. DOI: 10.1053/ejs0.2002.1257.

5. Martin L, Lagergren J, Lindblad M, et al. Malnutrition
after oesophageal cancer surgery in Sweden. Br ]
Surg 2007;94:1496-500. DOI: 10.1002/bjs.5881.

6. Spanjersberg WR, Reurings J, Keus F, et al. Fast

track surgery versus conventional recovery
strategies for colorectal surgery. Cochrane Database
Syst Rev 2011; (2): CD007635. DOI:

10.1002/14651858.CD007635.pub2.

7. Findlay JM, Gillies RS, Millo ], et al. Enhanced
recovery for esophagectomy: a systematic review

Vol-6 Issue 1 Pg. no.- 40



http://www.openaccesspub.org/
http://openaccesspub.org/
https://openaccesspub.org/journal/ijn
https://openaccesspub.org/journal/ijn/copyright-license
https://doi.org/10.14302/issn.2379-7835.ijn-20-3488

Freely Available Online

10.

11.

12.

13.

14.

15.

www.openaccesspub.org | IJN CC-license DOI: 10.14302/issn.2379-7835.ijn-20-3488

and evidence-based guidelines. Ann Surg 2014;259:
413-31. doi: 10.1097/SLA.0000000000000349.

Munitiz V, Martinez-de-Haro LF, Ortiz A, et al.
Effectiveness of a written clinical pathway for
enhanced recovery after transthoracic (Ivor Lewis)
oesophagectomy. Br J Surg 2010;97:714-8. doi:
10.1002/bjs.6942.

Tang J, Humes DJ, Gemmil E, et al. Reduction in
length of stay for patients undergoing oesophageal
and gastric resections with implementation of
enhanced recovery packages. Ann R Coll Surg
Engl 2013; 95: 323-8. doi:
10.1308/003588413X13629960046039.

Heyland DK, Montalvo M, MacDonald S, et al. Total
parenteral nutrition in the surgical patient: a
meta-analysis. Can J Surg 2001;44:102-11. http://
www.cma.ca//multimedia//staticcontent/htmlI/N0/12/
cjs/vol-44/issue -2/pdf/pg102.pdf

The Veterans Affairs Total Parenteral Nutrition
Cooperative Study Group. Perioperative total
parenteral nutrition in surgical patients. TN Engl J
Med 1991;325:525-32. DOI: 10.1056/
NEJM199108223250801

Baigrie RJ, Devitt PG, Watkin DS. Enteral versus
parenteral nutrition after oesophagogastric surgery:
a prospective randomized comparison. Aust N Z ]
Surg 1996;66:668-70. DOI: 10.1111/j.1445-
2197.1996.th00714.x.

Cotogni P, Pittiruti M, Barbero C, Monge T, Palmo
A, Boggio Bertinet D. Catheter-Related
Complications in Cancer Patients on Home
Parenteral Nutrition: A Prospective Study of Over
51,000 Catheter Days. ] Parenter Enteral
Nutr  (2013); 37(3): 375 - 83. doi:
10.1177/0148607112460552.

Vashi et al. Incidence of and factors associated with
catheter-related bloodstream infection in patients
with advanced solid tumors on home parenteral
nutrition managed using a standardized catheter
care protocolBMC Infectious Diseases (2017)
17:372, DOI 10.1186/s12879-017-2469-7

Crispin A, Thul P, Arnold D, Schild S, Weimann A.
Central venous catheter complications during home

16.

17.

18.

19.

20.

21,

22,

23.

=)
Jpen

parenteral nutrition: a prospective pilot study of 481
patients with more than 30,000 catheter days.
Onkologie. 2008;31:605-9.

Gabor S, Renner H, Matzi V, et al. Early enteral
feeding compared with parenteral nutrition after
oesophageal or oesophagogastric resection and
reconstruction. Br J Nutr 2005;93:509-13. DOI:
10.1079/bjn20041383.

Seike J, Tangoku A, Yuasa Y, et al. The effect of
nutritional support on the immune function in the
acute postoperative period after esophageal cancer
surgery: total parenteral nutrition versus enteral
nutrition. J Med Invest 2011;58:75-80. DOI:
10.2152/jmi.58.75.

Casaer MP, Mesotten D, Hermans G, et al. Early
versus late parenteral nutrition in critically ill adults.
N Engl J Med 2011;365:506-17. doi: 10.1056/
NEJMoa1102662.

Huan Ming Yu, Cheng Wu Tang, Wen Ming Feng et
al. Early Enteral Nutrition Versus Parenteral
Nutrition After Resection of Esophageal Cancer: a
Retrospective Analysis.Indian J Surg. 2017 Feb; 79
(1): 13-18. doi: 10.1007/s12262-015-1420-7

Bozzetti F, Braga M, Gianotti L, et al. Postoperative
enteral versus parenteral nutrition in malnourished
patients with gastrointestinal cancer: a randomised
multicentre trial. Lancet 2001;358:1487-92. DOI:
10.1016/S0140-6736(01)06578-3.

Carr CS, Ling KD, Boulos P, et al. Randomised
trial of safety and efficacy of immediate
postoperative enteral feeding in patients undergoing
gastrointestinal resection. BMJ 1996;312:869-71.
DOI: 10.1136/bmj.312.7035.869.

Berkelmans GHK, Wilts BJW, Kouwenhoven EA, et
al. Nutritional route in oesophageal resection trial II
(NUTRIENT II): study protocol for a multicentre
open-label randomised controlled trial. BMJ Open
2016; 6:e011979.  doi:10.1136/bmjopen-2016-
011979.

Fujita T, Daiko H, Nishimura M. Early enteral
nutrition reduces the rate of life-threatening
complications after thoracic esophagectomy in

Vol-6 Issue 1 Pg. no.- 41



http://www.openaccesspub.org/
http://openaccesspub.org/
https://openaccesspub.org/journal/ijn
https://openaccesspub.org/journal/ijn/copyright-license
https://doi.org/10.14302/issn.2379-7835.ijn-20-3488
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yu%20HM%5BAuthor%5D&cauthor=true&cauthor_uid=28331260
https://www.ncbi.nlm.nih.gov/pubmed/?term=Tang%20CW%5BAuthor%5D&cauthor=true&cauthor_uid=28331260
https://www.ncbi.nlm.nih.gov/pubmed/?term=Feng%20WM%5BAuthor%5D&cauthor=true&cauthor_uid=28331260
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5346080/
https://dx.doi.org/10.1007%2Fs12262-015-1420-7

Freely Available Online

24.

25.

26.

27.

28.

29.

30.

31.

32.

www.openaccesspub.org | IJN CC-license DOI: 10.14302/issn.2379-7835.ijn-20-3488

patients with esophageal cancer. Eur Surg Res
2012;48:79-84. doi: 10.1159/000336574.

Boukerrouche A (2015) Complications Associated
with Enteral Nutrition Using Tube Jejunostomy after
Esophageal Reconstruction. J Gastrointest Dig Syst
5: 252. doi:10.4172/2161-069X.1000252.

Yagi M, Hashimoto T, Nezuka H, Ito H, Tani T, et al.
(1999) Complications associated with enteral
nutrition using catheter jejunostomy  after
esophagectomy. Surg Today 29: 214-218.
doi.org/10.1007/BF02483009.

Weijs TJ, Berkelmans GH, Nieuwenhuijzen GA,
et al. Routes for early enteral nutrition after
esophagectomy. A systematic review. Clin Nutr
2015;34:1-6. doi: 10.1016/j.cInu.2014.07.011.

Srinathan SK, Hamin T, Walter S, Tan AL, Unruh
HW, Guyatt G. Jejunostomy tube feeding in patients
undergoing esophagectomy. Can J Surg 2013;56:
409e14. ttp://dx.doi.org/10.1002/bjs.5283.

Fenton JR, Bergeron EJ, Coello M, Welsh RJ,
Chmielewski GW. Feeding jejunostomy tubes placed
during esophagectomy: are they necessary? Ann
Thorac Surg 2011;92:504e11. http://
dx.doi.org/10.1016/j.athoracsur.2011.03.101.

Wani ML, Ahangar AG, Lone GN, Singh S, Dar AM,
Bhat MA, et al. Feeding jejunostomy: does the
benefit overweight the risk (a retrospective study
from a single centre. Int J Surg 2010;8:387e90.
http://dx.doi.org/10.1016/j.ijsu.2010.05.009.26.

Ryan AM, Rowley SP, Healy LA, Flood PM, Ravi N,
Reynolds JV. Post-esophagectomy early enteral
nutrition via a needle catheter jejunostomy: 8-year
experience at a specialist unit. Clin  Nutr
2006; 25: 386e93. http://dx.doi.org/10.1016/
j.clnu.2005.12.003.

Sica GS, Sujendran V, Wheeler J, Soin B, Maynard N.
Needle catheter jejunostomyat esophagectomy for
cancer. J Surg Oncol 2005;91:276€9. http://
dx.doi.org/10.1002/js0.20314.

Han-Geurts 1J, Hop WC, Verhoef C, et al.
Randomized clinical trial comparing feeding
jejunostomy with nasoduodenal tube placement in

33.

34.

35.

36.

37.

38.

39.

40.

41.

=)
Jpen

patients undergoing oesophagectomy. Br J Surg
2007;94:31-5. DOI: 10.1002/bjs.5283.

Braga M, Gianotti L, Gentilini O, et al. Early
postoperative enteral nutrition improves gut
oxygenation and reduces costs compared with total
parenteral nutrition. Crit Care Med 2001;29:242-8.

Lorimer PD, Motz BM, Watson M, Trufan SJ, Prabhu
RS, Hill JS, Salo JC. Enteral Feeding Access Has an
Impact on Outcomes for Patients with Esophageal
Cancer Undergoing Esophagectomy: An Analysis of
SEER-Medicare. Ann Surg Oncol. 2019;26:
1311-1319.

Ojo O!, Keaveney E, Wang XH, Feng P.The Effect
of Enteral Tube Feeding on Patients' Health-Related
Quality of Life: A Systematic Review. Nutrients. 2019
May 10;11(5). pii: E1046. doi: 10.3390/nu11051046.

Carter-Stephens R.Improving the experience of
patients who receive home enteral tube feeding. Br
J Community Nurs. 2020 Apr 2;25(4):178-183. doi:
10.12968/bjcn.2020.25.4.178.

Tavassoli A, Rajabi MT, Abdollahi A, et al. Efficacy
and necessity of nasojejunal tube after gastrectomy.
Int J Surg 2011;9:233-6. doi: 10.1016/
j.ijsu.2010.11.017.

Weijs TJ, Berkelmans GH, Nieuwenhuijzen GA, et al.
Immediate Postoperative Oral Nutrition Following
Esophagectomy: A Multicenter Clinical Trial. Ann

Thorac Surg 2016;102:1141-8. doi: 10.1016/
j.athoracsur.2016.04.067.
Mahmoodzadeh H, Shoar S, Sirati F, et al.

Early initiation of oral feeding following upper
gastrointestinal tumor surgery: a randomized
controlled trial. Surg Today 2015;45:203-8. doi:
10.1007/s00595-014-0937-x.

Sun HB, Liu XB, Zhang RX, Wang ZF,
Qin JJ, Yan M, et al. Early oral feeding
following thoracolaparoscopic esophagectomy for
oesophageal cancer. Eur J Cardiothorac Surg 2014
Apr 17. http://dx.doi.org/10.1093/ejcts/ezul68.
Epub.

Tomaszek SC, Cassivi SD, Allen MS, Shen KR,
Nichols 3rd FC, Deschamps C, et al. An alternative

Vol-6 Issue 1 Pg. no.- 42



http://www.openaccesspub.org/
http://openaccesspub.org/
https://openaccesspub.org/journal/ijn
https://openaccesspub.org/journal/ijn/copyright-license
https://doi.org/10.14302/issn.2379-7835.ijn-20-3488
http://dx.doi.org/10.1002/jso.20314
http://dx.doi.org/10.1002/jso.20314
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ojo%20O%5BAuthor%5D&cauthor=true&cauthor_uid=31083338
https://www.ncbi.nlm.nih.gov/pubmed/?term=Keaveney%20E%5BAuthor%5D&cauthor=true&cauthor_uid=31083338
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20XH%5BAuthor%5D&cauthor=true&cauthor_uid=31083338
https://www.ncbi.nlm.nih.gov/pubmed/?term=Feng%20P%5BAuthor%5D&cauthor=true&cauthor_uid=31083338
https://www.ncbi.nlm.nih.gov/pubmed/31083338
https://www.ncbi.nlm.nih.gov/pubmed/?term=Carter-Stephens%20R%5BAuthor%5D&cauthor=true&cauthor_uid=32267758
https://www.ncbi.nlm.nih.gov/pubmed/32267758
https://www.ncbi.nlm.nih.gov/pubmed/32267758

Freely Available Online

42.

www.openaccesspub.org | IJN CC-license DOI: 10.14302/issn.2379-7835.ijn-20-3488

postoperative  pathway reduces length  of
hospitalisation following oesophagectomy. Eur J]
Cardiothorac  Surg  2010;37:807e13.  http://
dx.doi.org/10.1016/j.ejcts.2009.09.034.

Bolton JS, Conway WC, Abbas AE. Planned delay of
oral intake after esophagectomy reduces the
cervical anastomotic leak rate and hospital length of
stay. J Gastrointest Surg 2014;18:304e9. http://
dx.doi.org/10.1007/s11605-013-2322-2.

=2
(jpen

Vol-6 Issue 1 Pg. no.- 43


http://www.openaccesspub.org/
http://openaccesspub.org/
https://openaccesspub.org/journal/ijn
https://openaccesspub.org/journal/ijn/copyright-license
https://doi.org/10.14302/issn.2379-7835.ijn-20-3488

