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Abstract
BACKGROUND: Over the last decades, studies have already demonstrated that early feeding in patients
after elective colorectal surgery yielded a shorter length of hospital stay and did not cause additional risk
for adverse events. However, the optimal timing for beginning oral hydration after colorectal surgery
under general anesthesia remains controversial. Therefore, we conducted the study to evaluate the
effects of early oral hydration (EOH) versus traditional oral hydration (TOH) on thirst and clinical safety
outcomes after colorectal surgery under general anesthesia. 

METHODS: This prospective randomized controlled trial of 1,000 patients with American Society of
Anesthesiologists I–III who underwent colorectal surgery under general anesthesia were randomly
assigned to the EOH group (given 0.5 ml/kg water after recovery from general anesthesia) or TOH group
(fasting and water deprivation until postoperative intestine function recovery). The primary outcome was
thirst scale, and secondary outcomes were discomfort score, nausea and vomiting score, and safety
outcomes.

RESULTS: Of the 1,000 patients who underwent randomization at initial stage, 27 were excluded in EOH
group because of refusal (n=22) or nausea and vomiting before hydration (n=5). Demographic and
operative data were similar, but not statistically signi�cant (P>0.05). Patients who received EOH were
associated with lower thirst score than with TOH (EOH 45.70±24.51 vs. TOH 62.20±23.99; P<0.001) and
oropharyngeal discomfort scale (EOH 3.71±8.49 vs. TOH 6.18±11.89, P<0.0001) 30 min after drinking. No
signi�cant differences were found for the time of intestinal movements (EOH 73.37±34.49 h, TOH
70.56±31.71, P=0.187) and for EOH and TOH for the risk of nausea and vomiting at the postoperative
period (P>0.05) and other complications (P>0.05).

CONCLUSIONS: The �ndings suggested the safety outcomes for mild EOH on patients after colorectal
surgery under general anesthesia. Patients who received EOH could have signi�cantly reduced degree of
thirst scale and oropharyngeal discomfort scale 30 min after drinking. Trial registration: CHiCTR, CHiCTR-
TRC-13003097. Registered 11 March2013, http://www.chictr.org.cn/showproj.aspx?proj=6462.

Background
Colorectal cancer is one of the most common gastrointestinal tumors, and surgery is the preferred
treatment [1]. Optimizing perioperative care can decrease postoperative complications, accelerate the
recovery of gastrointestinal function, and improve patients’ comfort and satisfaction [2]. Traditional
postoperative management of colorectal surgeries has been to keep the patient “nil by mouth” and
provide gastric decompression via nasogastric tube to prevent postoperative complications, such as
ileus, anastomotic �stula, intra-abdominal infection, nausea, and vomiting [3,4]. This oral hydration
practice is still widely used for patients who underwent colorectal surgery under general anesthesia [5],
with which clear liquids should be given on the postoperative day following the return of bowel
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movements and the diet should be gradually accelerated to a regular diet according to patients’ tolerance
after passage of �atus [6].

However, over the last decades, studies have already demonstrated that early feeding in patients after
elective colorectal surgery yielded a shorter length of hospital stay and did not cause additional risk for
adverse events, including anastomotic dehiscence, pneumonia, wound infection, rate of nasogastric tube
reinsertion, vomiting, or mortality [4,7–12]. Our previous study suggested that starting oral hydration after
recovery from general anesthesia was safe, with decreased thirst scale and oropharyngeal discomfort
scales, and higher satisfaction for patients undergoing non-gastrointestinal surgery [13]. However, the
optimal timing for beginning oral hydration after colorectal surgery under general anesthesia remains
controversial.

Therefore, the current randomized controlled trial was conducted to determine whether early oral
hydration (EOH) after recovery from general anesthesia in the postanesthesia care unit (PACU) is superior
to traditional oral hydration (TOH) for patients who underwent colorectal surgery.

Methods
This prospective randomized controlled trial was approved by the Ethics Committee of Clinical Trials and
Biomedical, West China Hospital, Sichuan University (Date: 2012, Number: 220). This study was
registered in Chinese Clinical Trial Registry at Match 2013 (Registration number was CHiCTR-TRC–
13003097). Written informed consent was obtained from all patients.

Trial Design and Randomization
This current randomized, controlled single-center trial compared EOH with TOH in patients after colorectal
surgery under general anesthesia. The intervention process was open labeled, while the outcome
evaluation process was blinded. Patients who met the inclusion criteria were randomly assigned into the
EOH or TOH group with 1:1 ratio using a computer-generated random number using SPSS 18.0 (SPSS
Inc., Chicago, IL).

Participants
One thousand patients with American Society of Anesthesiologists (ASA) I–III grades who underwent
colorectal surgery under general anesthesia in the PACU between March 2013 and March 2014 in the
West China Hospital, Sichuan, China, were recruited. The inclusion criteria were patients undergoing
selective colorectal surgery; ASA score I–III; patients with normal mental status, cough and swallowing
re�ex; myodynamia level V in four limbs; and last analgesic drugs were given more than 20 min. The
exclusion criteria were patients with intestinal obstruction, intestinal �stula, di�culty swallowing,
diabetes, mellitus, or nausea and vomiting.
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Intervention and Outcomes Measures
Electrocardiogram, pulse oximetry readings, and noninvasive blood pressure were routinely monitored
after patients were sent to the PACU. The patients in the EOH group were instructed to drink water 0.5
ml/kg. The TOH group received oral water until the postoperative ileus resolves (passage of �atus). The
primary outcome was thirst scale, and secondary outcomes were discomfort score, nausea and vomiting
score, and safety outcomes. The outcomes of thirst and discomfort scores, nausea and vomiting scores,
number of patients expressing a desire to drink water were recorded in the PACU immediately after
recovery from general anesthesia and 30 min later (30 min after the patients in the EOH group drink water
or the comparable time point for the patients in the TOH group). The thirst score and oropharyngeal
discomfort scale were accessed using a verbal numeric scale (0 = no thirst/uncomfortable/unsatis�ed,
100 = most thirst/most comfortable/very satis�ed). Further, the time of intestinal movements and
incidences of in-hospital stoma complications in the EOH and TOH groups were recorded.

Sample size and statistical Analysis
We assumed that type I error α and type II error β were 0.05 and 0.2, respectively. According to the pilot
study, we set the μt, μc and margin as 0.3, 0.7 and 0.2. A total of 684 participants at least were calculated
to be included in the study. The data collected are presented as mean ± standard deviation or events
(percentage) for continuous and categories data, respectively. The comparison results between EOH and
TOH were calculated using χ2 or t tests. The statistical analysis plan speci�ed two-sided analysis, and a
P value less than 0.05 was considered to indicate signi�cant differences between EOH and TOH. All
statistical analyses were conducted using SPSS 18.0 (SPSS Inc., Chicago, IL).

Results
The �ow chart of the study is presented in Fig. 1. A total of 1,000 patients who had undergone colorectal
surgery under general anesthesia from March 2013 and March 2014 underwent randomization (500 to
the EOH group and 500 to the TOH group) at one center in West China Hospital, Sichuan, China. Table 1
summarizes the baseline demographic and clinical characteristics of the two groups. A total of 27
patients were lost to follow-up in the EOH group because of refusal to drink (n = 22) or experienced
nausea and vomiting (n = 5) before drinking. Finally, 973 patients were available for this study, and no
signi�cant differences between EOH and TOH were found for the mean age (P = 0.091), sex (n = 0.059),
weight (P = 0.784), anesthesia type (P = 0.063), ASA scale (P = 0.178), surgical type (P = 0.302),
intraoperative blood loss (P = 0.784), and intraoperative �uid infusion (P = 0.860). Further, the
intraoperative drug use between groups was not statistically signi�cant for most drugs, while the use of
dexamethasone in the EOH group was signi�cantly high than in the TOH group (Table 2).

Table 3 shows the results of thirst score, oropharyngeal discomfort scale, and time of intestinal
movements. No signi�cant differences between the two group were noted in the thirst score (P = 0.094)
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and oropharyngeal discomfort score (P = 0.224) before drinking. Furthermore, patients in the EOH group
had signi�cantly reduced thirst score than those in the TOH group (EOH 45.70±24.51 vs. TOH
62.20±23.99, P<0.001) after 30 min of oral hydration. Moreover, oropharyngeal discomfort score of the
patients in the EOH group was signi�cantly lower than those in the TOH group after 30 min (EOH
3.71±8.49 vs. TOH 6.18±11.89, P<0.0001). Finally, no signi�cant difference was found between groups in
terms of time of intestinal movements (EOH 73.37±34.49 h, TOH 70.56±31.71, P = 0.187).

Table 4 summarizes the incidence of nausea and vomiting after drinking at different time points. The risk
of nausea (EOH: 1.9% vs. TOH: 2.8%; P = 0.403) and vomiting (EOH: 0.4% vs. TOH: 0.0; P = 0.234) after
30 min of drinking between EOH and TOH groups were not statistically signi�cant. Furthermore, no
signi�cant differences were noted between groups for the rate of nausea (EOH: 1.1% vs. TOH: 2.0%; P =
0.301) and vomiting (EOH: 0.0 vs. TOH: 0.0) after leaving the PACU. Moreover, no signi�cant differences
were noted between groups for the risk of nausea (EOH: 3.0% vs. TOH: 2.2%; P = 0.545) and vomiting
(EOH: 1.3% vs. TOH: 0.8%; P = 0.537) before drinking after return to the ward. Finally, no signi�cant
differences were observed between EOH and TOH for the rate of nausea (EOH: 1.9% vs. TOH: 1.8%; P =
1.000) and vomiting (EOH: 0.4% vs. TOH: 0.2%; P = 0.614) after drinking and after return to the ward.

No anastomotic leakages happened in both groups. Six patients (1.2%) in the EOH group experienced
postoperative complications (three cases of intestinal �stula, one case of intestinal obstruction, and two
cases of postoperative bleeding). However, 11 patients (2.2%) in the TOH group experienced
postoperative complications (three cases of intestinal �stula, �ve cases of intestinal obstruction, and
three cases of postoperative bleeding). No signi�cant difference was found for the incidence of
postoperative complications between the two groups (P = 0.453) (Table 5).

Discussion
Traditional oral intake is allowed until the postoperative ileus resolves and bowel function resumes in
patients undergoing gastrointestinal surgery, which is believed to prevent postoperative ileus and protect
the surgical anastomoses. However, a previous study showed that the small bowel recovered normal
function in 4–8 h after laparotomy, and gastric emptying resumed on the �rst postoperative day [14].
Moreover, stomach and pancreas secrete 1–2 L of �uid daily in fasting patients, which showed that
patients undergoing colorectal surgery can well tolerate high volumes of �uid [15]. Currently, the e�cacy
and safety of early oral feeding and traditional oral feeding have already been demonstrated, which
suggested that early oral feeding on the �rst operative day could improve the gastrointestinal recovery
parameters, shorten the duration of postoperative ileus, and reduce the length of hospital stay and total
postoperative complications in patients undergoing elective colorectal surgery [6,10–12]. Based on the
results of above studies, we conducted this prospective randomized controlled trial to determine the
effectiveness of EOH versus TOH for patients who underwent colorectal surgery under general
anesthesia. The results of this study indicate that the degrees of thirst scale and oropharyngeal
discomfort scale 30 min after drinking were signi�cantly improved, while the time of intestinal
movements and safety outcomes between groups were not statistically signi�cant.
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The positive effect of EOH for patients who underwent colorectal surgery was observed in this study.
Several studies have reported similar results. Terzioglu [16] and Malhotra et al. [17] show that oral
hydration starting within 6 h after cesarean or gynecologic surgery could help in the quicker return of
bowel function. Further, our previous study indicated that EOH in patients undergoing non-gastrointestinal
surgery under general anesthesia was safe, with decreased thirst scale and oropharyngeal discomfort
scales and higher satisfaction [13]. However, no data have shown that immediate oral hydration after
general anesthesia could be safe in patients undergoing colorectal surgery, although most patients
craved for water. Therefore, these effects should be explored to ensure patient comfort after surgery [18].
This prospective trial indicated that EOH of 0.5 ml/kg water immediately after recovery from general
anesthesia was safe for patients undergoing colorectal surgery, which can effectively relieve thirst and
oropharyngeal discomfort without increasing the incidence of nausea, vomiting, and other complications.
Compared with previous trials, the time of intestinal movement between groups did not yield signi�cant
difference. This could be due to the small volume of water given and the patients did not drink after they
went back to the ward until the intestinal function was restored.

A previous study showed that EOH in the PACU was associated with lower incidence of nausea and
vomiting following laparoscopic cholecystectomy [19]. However, no signi�cant differences were found
between EOH and TOH for the incidence of nausea or vomiting and stoma-related complications,
including intestinal �stula, intestinal obstruction, and postoperative bleeding. The reason could be the
shorter follow-up duration and event rates lower than expected, which did not show a statistical
difference and broad con�dence intervals, i.e., no statistically signi�cant difference was obtained.
Therefore, the current study only provided a relative result for the incidence of safety outcomes between
groups.

Several limitations of this study should be mentioned. First, although the balance of baseline
characteristics between groups were not statistically signi�cant, several important factors including
disease status were not collected, which might affect the effects of EOH and TOH. Second, the strati�ed
analyses for thirst score, oropharyngeal discomfort scale, and the time of intestinal movements due to
large variations among involved patients restricted us to conduct a more detailed analysis for the
therapeutic effects of oral hydration. Third, the prevalence of adverse events was lower than expected;
thus, further large-scale prospective studies are needed to verify the safety pro�le between EOH and TOH.

Conclusions
EOH in patients who underwent colorectal surgery under general anesthesia was considered safe and
practical and associated with signi�cantly improved oropharyngeal discomfort and thirst scales. Further,
this cohort should be comprehensively assessed and closely monitored for at least 30 min. The long-term
effectiveness of optimal timing of oral hydration for patients who underwent colorectal surgery under
general anesthesia should be explored.

List Of Abbreviations
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EOH: early oral hydration; TOH: traditional oral hydration; PACU: postanesthesia care unit; ASA: American
Society of Anesthesiologists.
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Variables EOH (n=473) TOH (n=500) P value

Mean age (years) 58.12±12.43 59.58±14.41 0.091

Sex (%)

    Male 265 (56.0%) 310 (62.0%) 0.059

    Female 208 (44.0%) 190 (38.0%)

Weight (Kg) 59.13±10.31 58.95±9.82 0.784

Anesthesia type (%)

Total intravenous anesthesia 418 (88.4%) 421 84.2%) 0.063

Intravenous anesthesia 55 (11.6%) 79 (15.8%)

ASA (%)

   12 (2.5%) 19 (3.8%) 0.178

   331 (70.0%) 324 (64.8%)

   130 (27.5%) 157 (31.4%)

Surgical sites (%)

Ascending colon 56 (11.8%) 65 (13.0%) 0.302

Transverse colon 18 (3.8%) 25 (5.0%)

Descending colon 14 (3.0%) 11 (2.2%)

Sigmoid colon 92 (19.5%) 72 (14.4%)

Rectum 283 (59.8%) 313 (62.6%)

Back to the colon 10 (2.1%) 14 (2.8%)

Intraoperative blood loss (ml) 127.42±94.06 129.21±108.79 0.784

Intraoperative �uid infusion (ml) 2073.49±707.25 2065.46±713.03 0.860

EOH = early oral hydration

TOH = traditional oral hydration

 

Table 2. Intraoperative drug use between the EOH and TOH group
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type EOH (n=473) TOH (n=500) P value

nyl (%) 2 (0.4%) 2 (0.4%) 1.000

tanil (%) 471 (99.6) 495 (99.0%) 0.453

entanil (%) 456 (96.4%) 485 (97.0%) 0.72

�urane (%) 407 (86.0%) 418 (83.6%) 0.326

adol (%) 279 (59.0%) 307 (61.4%) 0.471

racurium 391 (82.7%) 431 (86.2%) 0.133

nylcholine chloride (%) 6 (1.3%) 6 (1.2%) 1.000

onium (%) 42 (8.9%) 41 (8.2%) 0.731

onium (%) 12 (4.8%) 24 (4.8%) 0.064

zolam (%) 469 (99.2%) 494 (98.8%) 0.754

fol (%) 471 (99.6%) 495 (99.0%) 0.453

igmine (%) 293 (61.9%) 298 (59.6%) 0.470

azenil (%) 141 (29.8%) 131 (26.2%) 0.225

one (%) 1 (0.2%) 1 (0.2%) 1.000

methasone (%) 34 (7.2%) 11 (2.2%) 0.000

ylprednisolone (%) 8 (1.7%) 7 (1.4%) 0.798

ll (%) 131 (27.7%) 113 (22.6%) 0.076

setron (%) 110 (23.3%) 119 (23.8%) 0.880

setron (%) 5 (1.1%) 4 (0.8%) 0.747

nsetron (%) 312 (66.0%) 318 (63.6%) 0.461

EOH = early oral hydration

TOH = traditional oral hydration

 

Table 3. Thirst score, oropharyngeal discomfort scale, and the time of intestinal movements
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Outcomes EOH (n=473) TOH (n=500) P value

Thirst score before drinking 53.79±23.39 51.22±24.18 0.094

Oropharyngeal discomfort scale before drinking 4.55±10.22 3.83±8.18 0.224

Thirst score after 30 minutes of drinking 45.70±24.51 62.20±23.99 0.000

Oropharyngeal discomfort scale after 30 minutes of drinking 3.71±8.49 6.18±11.89 0.000

Intestinal movement 73.37±34.49 70.56±31.71 0.187

EOH = early oral hydration

TOH = traditional oral hydration

 

Table 4. Incidence of nausea and vomiting

 

mes EOH (n=473) TOH (n=500) P value 

ea after 30 minutes drinking (%) 9 (1.9% 14 (2.8% 0.403

ing after 30 minutes drinking (%) 2 (0.4%) 0 0.234

ea after leaving PACU (%) 5 (1.1%) 10 (2.0) 0.301

ing after leaving PACU (%) 0 0  

ea before drinking after return to ward (%) 14 (3.0%) 11 (2.2%) 0.545

ing before drinking after return to ward (%) 6 (1.3%) 4 (0.8%) 0.537

ea after drinking after return to ward (%) 9 (1.9%) 9 (1.8%) 1.000

ing after drinking after return to ward (%) 2 (0.4%) 1 (0.2%) 0.614

EOH = early oral hydration

TOH = traditional oral hydration

 

Table 5. Summary of stoma-related postoperative complications
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tcomes EOH (n=473) TOH (n=500) P value 

erall events (%) 6 (1.3%) 11 (2.2%) 0.453

estinal �stula (%) 3 (0.6%) 3 (0.6%) 0.293

estinal obstruction (%) 1 (0.2%) 5 (1.0%)

stoperative bleeding (%) 2 (0.4%) 3 (0.6%)

EOH = early oral hydration

TOH = traditional oral hydration

Figures

Figure 1
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Study �owchart of patients recruited process. EOH = early oral hydration TOH = traditional oral hydration
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