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Esophagectomy with two- or three-field lymphadenectomy 
plays a major role in achieving locoregional control in the 
treatment strategies for resectable thoracic esophageal 
cancer. Recent advances in surgical technique with 
newly developed surgical instruments and perioperative 
management with a multidisciplinary approach have 
improved the short-term outcomes of esophagectomy 
for esophageal cancer (1,2). However, esophagectomy 
remains a highly invasive procedure that can lead to 
severe postoperative complications (3). Therefore, further 
development of both operative procedures and perioperative 
approaches is needed in the management of esophageal 
cancer to improve esophagectomy outcomes.

Perioperative nutritional therapy has been reported to 
reduce postoperative complications, accelerate recovery 
after surgery and preserve host defense mechanisms against 
microbes in patients undergoing gastroenterological 
surgery (4). A dietary supplementation product enriched 
with glutamine, dietary fiber and oligosaccharide (GFO) 
reportedly has potential to decrease the severity of intestinal 
mucosal injury in human and rat models (5,6). In GFO, 
glutamine, one of the major fuel sources for intraepithelial 
lymphocytes (IELs) and intestinal epithelial cells, is 
thought to enhance IEL function (5). Dietary fiber and 
oligosaccharide are prebiotics that enhance the growth 

and functions of gut flora, activate gut immunity and 
improve the restoration of bowel function, leading to the 
control of diarrhea and a decreased incidence of bacterial 
translocation (6,7). In Japan, a commercial enteral GFO 
supplementation product (GFO®; Otsuka Pharmaceutical 
Factory, Inc., Tokushima, Japan) is available and often 
used for the perioperative management of patients 
undergoing gastroenterological surgery. However, effects 
of perioperative GFO administration on postoperative 
outcomes have not been well investigated.

In a recent report, Abe et al. retrospectively analyzed 
the data of 326 thoracic esophageal cancer patients who 
underwent radical transthoracic esophagectomy, of which 
189 received perioperative GFO administration (GFO 
group) and 137 did not (control group), and explored the 
impact of perioperative GFO administration on short-term 
postoperative outcomes and postoperative complications 
using a propensity score matching analysis (8). In the 
GFO group, GFO at 3 packs/day was administered 
orally or transluminally for 5 days before surgery, and via 
a feeding catheter or orally from 4 hours after surgery 
to postoperative day 14. After matching the baseline 
characteristics, the duration of the systemic inflammatory 
response syndrome (SIRS) seen after surgery was 
significantly shorter in the GFO group compared with the 
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control group (0.74±1.43 vs. 1.52±0.19, P=0.002). In the 
analysis of postoperative laboratory parameters, the CRP 
value on postoperative day 2 was significantly lower in the 
GFO group compared with the control group (P=0.007), 
and the lymphocyte/neutrophil ratio (L/N ratio) had 
significantly recovered in the GFO group on postoperative 
day 3 (8).

Although this study was retrospectively conducted at a 
single institute and there are some limitations, the results 
suggested the following possible effects of perioperative 
GFO administration; the early recovery from postoperative 
immunosuppressive conditions, the reduction of the 
postoperative excessive inflammatory response, and the 
shorter duration of SIRS after esophagectomy. Of note, in 
this study oral or transluminal nutrition supplementation 
with IMPACT® (AJINOMOTO Pharma, Tokyo, Japan) was 
performed for 5 days before surgery in both the control and 
GFO groups. In addition, enteral feeding with IMPACT® 
was initiated 4 hours after surgery at 250 mL/day and was 
increased gradually to 1,500 mL/day by day 4, and Racol 
RF® (Otsuka Pharmaceutical Factory, Inc., Tokushima, 
Japan) at 2,000 mL/day was given on postoperative day 5 
in both groups. The validity of early enteral nutrition after 
esophagectomy has been reported in previous studies, which 
showed a shorter duration of SIRS and lower incidence of 
postoperative infection including pneumonia in patients 
treated with early enteral nutrition (9-11). Despite the 
aggressive perioperative nutritional support for all patients 
in both the control and GFO groups that would have 
favorable effects on the postoperative immune conditions 
after esophagectomy, additional perioperative GFO 
administration appeared to further improve postoperative 
immune conditions resulting in a significantly shorter 
duration of SIRS in the GFO group in the study by Abe 
et al. (8). As GFO® contains 36 kcal, 3.6 g protein, 0 g fat, 
6.0 g carbohydrates, 5.0 g alimentary fiber, 0.5 mg Na,  
1.45 g galactosyl-sucrose and 3.0 g glutamine per pack, a 
5-day preoperative administration of GFO® at 3 packs/day 
does not seem to significantly improve the nutritional status 
of patients. Thus, perioperative administration of GFO 
appeared to affect patients’ postoperative immune condition 
in a nutrition-independent manner. 

Although this study showed the feasibility of perioperative 
administration of GFO in esophageal cancer patients 
undergoing esophagectomy, mechanisms underlying the 
shorter duration of SIRS after esophagectomy and the 
favorable postoperative laboratory data in the GFO group 
have not been assessed in the study. Because GFO consists 

of glutamine, dietary fiber and oligosaccharide, it might 
function as a fuel source for IELs and intestinal epithelial 
cells, and as prebiotics in the gut as mentioned above. 
Via such biological mechanisms, GFO might suppress 
bacterial translocation after esophagectomy even in patients 
routinely treated with perioperative enteral nutrition. These 
hypotheses will hopefully be validated in future studies, for 
instance by measuring intestinal permeability or bacterial 
ribosomal RNA. 

Although it remains unknown whether perioperative 
GFO administration modifies the contents and functions of 
gut flora to prevent postoperative bacterial translocation, 
perioperative administration of GFO appears to have 
the potential to improve postoperative systematic 
immunosuppressive conditions after esophagectomy 
perhaps by maintaining the perioperative immune 
conditions in the gut in a nutrition-independent manner. 
A multicenter prospective randomized controlled trial is 
desired to evaluate the favorable effects of perioperative 
GFO administration on early postoperative surgical stress 
after esophagectomy.
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