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Abstract: Background: To evaluate the necessity of using nasogastric tube (NGT) for patients undergoing radical
cystectomy with urinary diversion. Methods: Literature was searched from PubMed, EMBASE, and Cochrane Library.
We identified randomized controlled trials, Cohort study, and Case-control analysis that compared the individuals
with or without nasogastric tube after radical cystectomy with urinary diversion. We performed the meta-analysis to
evaluate the role of nasogastric tube in decompression after radical cystectomy with urinary diversion. Result: Two
randomized controlled trial and four Cohort studies (780 patients) fulfilled the inclusion criteria. There was signifi-
cant difference between the time (days) commencement of a liquid diet and the development of bowel sounds in
patients without nasogastric tube than those with NGT (nasogastric tube) [P < 0.0001, standard mean difference
(SMD) =-0.35, 95% CI -0.52 t0 -0.18; P < 0.00001, SMD =-0.43, 95% CI -0.60 to 0.26, respectively]. Additionally,
there was no significant differences in pulmonary complications and wound complication [P = 0.25, odds ratio
(OR) = 0.60 95% Cl 0.25 t0 1.43; P=0.66 OR = 1.16 95% CI 0.60 to 2.25, respectively]. But the differences were
significant in the paralytic ileus or bowel obstruction (P = 0.010, OR = 0.60, 95% CI 0.41 to 0.88) after surgery.
Furthermore, the difference of the duration of hospital stay (days) between the NGT group and Without NGT group
(P=10.0005, SMD =-0.30, 95% CI -0.47 t0 -0.13). Conclusion: It cannot shorten the time of gastrointestinal function
recovery or reduce the incidence of complications after radical cystectomy by using the nasogastric tube routinely.
Routinely use of nasogastric tube after radical cystectomy with urinary diversion was not recommended.

Keywords: Nasogastric tube, gastrointestinal decompression, radical cystectomy with urinary diversion, meta-
analysis

Introduction abdominal surgery [5-9]. They hold the views
) . ) . that prolonged NGT inserted not only can not
At present, while radical cystectomy with uri- achieved the original goal which NGT can accel-

nary diversion still remains the golden standard
operation procedure for the patients with inva-
sive bladder cancer, it is still associated with
significant complications and mortality during
the postoperation period [1-3]. In order to re-
duce the complication and mortality, periopera-
tive care such as early removal of the nasogas-
tric tube (NGT) after operation and improved
surgical techniques have gained a lot of atten-

erate the gastrointestinal tract recovery and
may result in more problems such as patients
feel not comfortable or even has the potential
risk to increase the incidence of pulmonary co-
mplications. But nowadays some urologist still
overlooked these recommendations and con-
tinued to practice the NGT routinely periopera-
tion. Thus whether necessary to insert naso-

tion. Gastrointestinal decompression for peo- gastric tube routinely after radical cystectomy
ple undergoing cystectomy with urinary diversi- with urinary diversion is still remained contro-
on is commonly used nowadays in urology. Ho- versy. Therefore, the aim of this study was to co-
wever, this tradition has been questioned re- nduct a meta-analysis to determine the neces-
cently [4]. A lot of literatures both in general sity of nasogastric tube after radical cystecto-
surgery and urology have proved that prolonged my, to discuss whether the NGT inserted routi-

using of nasogastric tube is not necessary after nely can accelerate the gastrointestinal tract
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Potentially relevant articles for sion OR gaStrOinteStinal decom-
retrieval pression OR nasogastric tube)
(n=15) AND cystectomy.

Articles excluded for the reason(n=6)

1. To evaluate fast-tract during the

> perioperative management(n=5)

2. Only to evaluate the complication
about nausea and vomiting(n=1)

Data extraction

Two researchers independently
reviewed all the studies by extra-
cting the abstracts, titles and re-
search designs for every poten-
tial available article, then they co-
nfirmed the eligibility by retriev-
ing and reviewing the full texts.
Data were extracted according to
endpoints and complications.

v
Potentially appropriate articles
to be included in the
meta-analysis(n=9)

Studies excluded for the reason(n=3)

1. Personal view(n=1)

2. The operation method is not radical
cystectomy with urinary
diversion(n=1)

3. the mean aim is not early
nasogastric tubes removed or lack of

v

Statistical analysis

data(n=1)

v

Studies included in  the
meta-analysis(n=6)

Figure 1. The strategy to select the potential studies.

recovery and reduce the incidence of postop-
eration complication or not?

Materials and methods
Eligible criteria

We searched randomized controlled trials, co-
hort studies and case-control studies to com-
pare the outcome of Without NGT to with NGT in
the prevention of postoperative complication
for people undergoing radical cystectomy with
urinary diversion. Without NGT is defined as
removing the NGT after operation immediately
or within 24 hours. With NGT is defined as re-
moving the NGT until the occurrence of the first
flatus or the first bowel sound.

The primary outcome included the time of gas-
trointestinal tract recovery and the second out-
come measures included postoperation com-
plications such as paralytic ileus or bowel obst-
ruction, pulmonary complication and wound co-
mplication, the length of hospital stay is also
what we cared about.

Search strategy

We searched all literatures from the database
of PubMed, EMBASE, and COCRANE LIBRARY
since 1974 to September 2014. The search st-
rategy was as follows (nasogastric decompres-
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In the present meta-analysis, we
used odds ratios (ORs) and its
95% confidence intervals (Cls) to
express as Dichotomous outco-
mes. The OR value represents
the ratio of an adverse event hap-
pening in the group Without NGT
versus the group With NGT, and
OR values less than 1 favor the group Without
NGT. The point estimate of the OR value is con-
sidered statistically significant with P < 0.05
(and the 95% CIl does not cross 1). The stan-
dardized mean difference (SMDs) was used for
analysis of continuous variables. Similarly, th-
ere is no significant difference when the P >
0.05 or its 95% CI contains zero. And SMD val-
ues less than O favors the group Without NGT.
We used the Chi-square test and I? to evaluate
the heterogeneity. It was considered statisti-
cally significant if P < 0.10 or 12> 50%. All statis-
tical analyses were performed using the Review
Manager (RevMan) [Computer program]. Ver-
sion 5.2. Copenhagen: The Nordic Cochrane Ce-
ntre, The Cochrane Collaboration, 2012.

Results

From the inclusion and exclusion criteria and
the search strategy, a total of fifteen articles
initially included in our study, after double blind
reviewing by two investigators, finally there we-
re six studies that included 780 patients (342
patients in the without NGT group and 438 pa-
tients in the with NGT group) were determined
as appropriated to include into our research
(Figure 1) [6, 10-14]. Nine studies were exclud-
ed. The search inclusion and exclusion strategy
are displayed in Figure 1. All studies compared
the without NGT and with NGT, the characteris-
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Table 1. Characteristics of trials included in the review and quality access

Grouping (patients in

Without NGT Vs. With NGT) mean age (years) Methods of Without NGT

Study Methods Prospective

Methods of With NGT

S.Machele 1999 Cohort study YES 27 versus 54 66+8.7 vs. 65+9.3 removed in the recovery room after extubation
or the morning of postoperative day 1 (24
hours or less after surgery)

BRANTA. INMAN 2003 Cohort study NO 199 versus 221 65.01 vs. 62.75 Not referred

HYOUNG KEUN PARK Randomized NO 20 versus 81 65.4+8.8 vs. 60.5+12.2 removed in the recovery room after extubation

2005 or the morning of postoperative day 1 (24
hours or less after surgery)

loannis 2011 Randomized YES 22 versus 21 66.1+6.73 vs. 66.3+4.46 removed 12 hours after the operation

Anap 2012 Cohort study NO 23 versus 27 68.4 vs. 69.6 Received first dose of avimopan (12 mg po) at

least 1 hour prior to the induction of anesthesia
and the nasogastric tube was removed at
the time of extubation

R.R. de Vries 2012 Cohort study NO 51 versus 34 66 vs. 59 early enteral feeding via a postpyloric tube and
direct removal of NGT

were not removed until the return of
normal bowel sounds and the
passage of flatus.

Not referred

kept until the patient passed flatus

remained in place until the appearance
of the first flatus

Not received avimopan preoperatively,
the nasogastric tube was removed
based on bowel sound, flatus, and
clinical status

TPN by a central venous line and NGT
removal after 24 h (the NGT remained
in situ until first bowel movements, no
nausea and a low NGT production)

NGT, Nasogastric tube; TPN, Total Parenteral Nutrition.

4629 IntJ Clin Exp Med 2014,7(12):4627-4634



The necessity of nasogastric tubes after cystectomy

A Without NGT With NGT
_StudyorSubgroup Mean SD Tofal Mean  SD Total Weight
Adamakis 2011 172 07 22 18 087
Donat 1999 29 08 27 4 14
INMAN 2003 199 1.073 199 244 1.2069
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Figure 2. A: The time commencement of a liquid diet; B: The time of development to first bowel sound; C: The length

of hospital stay.

tics of these studies are described in the Table
1.

Recovery of gastrointestinal tract function

The time for developing bowel sounds and the
beginning of a liquid diet were examined in th-
ree studies, there was significant difference
between the time commencement of a liquid
diet and the development of bowel sounds in
patients without NGT than those with NGT [P <
0.00001, SMD =-0.43, 95% CI -0.60 to -0.026;
P < 0.001, SMD =-0.35, 95% Cl -0.52 t0 -0.18,
respectively (Figure 2A, 2B)]. In addition, three
studies made to examine the length of hospital
stay indicated obvious differences between
group Without NGT and group With NGT [P =
0.005, SMD =-0.30, 95% CI -0.47 to -0.13 (Fi-
gure 2C)]. In the pooled data, the Without NGT
group had a shorter time for the first bowel
sound and the first liquid diet intake after radi-
cal cystectomy than the With NGT group. Si-
milarly, aggregated study data showed that the
length of hospital stay of Without NGT group al-
so shorter than With NGT group.

Complications

Data on six studies examined the complicati-
ons, included the incidence of postoperation

4630

ileus or small intestinal obstruction, pulmonary
complications and wound complications. There
was no considerable heterogeneity was found,
thus the fixed effect model was used to aggre-
gate the data on complications. The difference
was significant between group without NGT and
the group with NGT [P = 0.010, OR = 0.60, 95%
Cl 0.41 to 0.88 (Figure 3A)]. Meanwhile, there
was no significant difference between the pul-
monary and wound complication [P = 0.27, OR
=0.60 95% Cl 0.25-1.43; P = 0.66, OR = 1.16,
95% CI 0.60-2.25; respectively (Figure 3B, 3C)].

Discussion

From the original of the fast track concept in
abdominal surgery at the beginning of the
1990s, urologists have been successfully tran-
splanted the fast track concept which can im-
prove postoperative outcome and minimize mo-
rbidity in urology department [15-17]. One of
the fast tract pathways is whether the nasogas-
tric tube should be inserted routinely after radi-
cal cystectomy with urinary diversion. In recent
years, many clinical studies and reviews dem-
onstrated that routine nasogastric tube is un-
necessary after radical cystectomy and even
some emphasized that nasogastric tubes might
have caused an increased incidence of compli-
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Adamakis 2011
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INMAN 2003 40 199 64 221
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Figure 3. Complications: A: Postoperation ileus or small intestinal obstruction; B: Pulmonary complication; C: Wound

complication.

cations [18]. In spite of these studies, some
surgeons still continue to practice routine naso-
gastric tubes and hold the view that NGT can
decrease the risk of postoperation complica-
tions. Therefore, the need of NGT after radical
cystectomy with urinary diversion still remains
controversial.

Can nasogastric tube accelerate the recovery
of gastrointestinal tract function? Old concep-
tion considered that nasogastric tubes could
accelerate the recovery of gastrointestinal tract
function, but this conception has already been
challenged by urologists based on contempo-
rary advancement in medical technology. Cli-
nically, the time of oral, bowel sound and the fi-
rst flatus can indicate the speed of recovery of
gastrointestinal function. But interestingly, our
result showed that the patients without NGT
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after radical cystectomy with urinary diversion
had a shorter time of first liquid diet intake and
first bowel sound. Besides, Pruthi’s study [19]
demonstrated that early institution of oral diet
had a significant influence on early discharge or
can result in a shorter length of hospital stay.
The length of hospital stay was significantly sh-
orter in group Without NGT than group use NGT
routinely in our study (P = 0.005), and we be-
lieve the mean reason for the shorter length of
hospital stay is the early oral diet and the earli-
er recovery of gastrointestinal tract function.
Vora.’s study [13] indicated that Without NGT
combine with a quaternary mu opioid receptor
antagonist alvimopan for patients undergoing
radical cystectomy with urinary diversion had a
shorter hospital discharge (P = 0.047) and had
a low incidences of prolonged ileus (0% vs.
25.9%, P = 0.012). In addition, William’s cost-

Int J Clin Exp Med 2014;7(12):4627-4634
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effectiveness analysis [20] about alvimopan for
prevention of postoperation paralytic ileus (P-
Ol) in radical cystectomy patients confirmed
that alvimopan can reduce the incidence of POI
and offered a saving cost during the hospital
stay. Moreover, Donat and his colleagues [11]
firstly conducted a prospective cohort study th-
at combines a pro-kinetic agent metoclpramide
with early nasogastric tube removal after cys-
tectomy and urinary diversion, they had con-
cluded that this pathway can speed the return
of normal bowel function. But treatment with a
prokinetic alone showed no differences in bo-
wel recovery [21] and not reduce the incidence
of the POI [3]. Our meta-analysis revealed that
the use of NGT had not achieved accelerated
time of gastrointestinal function (P = 0.010)
and decreased length of hospital stay (P =
0.005).

The NGT used routinely actually had no advan-
tages effect on the return of bowel function and
it can prolonged the length of hospital stay,
thus the traditional conception that NGT can
promote the gastrointestinal tract function was
unfounded.

Can nasogastric tubes reduce the incidence of
postoperation complication? Although the pre-
sent evidences not supported the NGTs used
routinely, gastrointestinal decompression is sti-
Il practiced by many urologists performing radi-
cal cystectomy with urinary diversion as conce-
rning the incidence of complication such as ab-
dominal distension, nausea, vomiting, especial-
ly postoperation ileus or small intestinal obs-
truction because POl has been the most impor-
tant reason of prolonged the length of hospital
stay in abdominal surgery and increased the
cost of patients’ hospitalization [22, 23]. Howe-
ver, against the traditional concepts which na-
sogastric tube can reduce the complications, in
our result the incidence of postoperation para-
lytic ileus or bowel obstruction were significant-
ly lower in the early nasogastric tube removed
group than the traditional group (P = 0.010). At
the meantime, there is no significant differenc-
es on other complications between the group
Without NGT and With NGT, such as wound co-
mplication (P = 0.66). Nelson’s review [24] up-
dated in the Cochrane library which included
5240 patients in abdominal surgery showed th-
at those people who had not used NGT routine-
ly experienced a decreased complications and
the risk of POI, which similar our result. And so-
me surgeons even suggest that NGT itself may
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promote aerophagia and abdominal distention
and thereby prolong ileus [25]. Furthermore,
not only nasogastric tubes does not increase
the incidence of the postoperation complica-
tion, but there is no significance difference on
pulmonary complication between the two gro-
ups (P =0.25).

Nasogastric tube inserted also can make peo-
ple fell obviously discomfort and irritability. Ad-
amakis’s study [6] designed a simple question
about which tube (NGT, drain, and catheter) pa-
tients would prefer to be removed first because
of its discomfort after radical cystectomy. All
patients chose to remove NGT indicated NGT
was associated with patient discomfort. Car-
re’re N’s study [26] reported that an indwelling
gastric tube is associated with discomfort in
70% of the patients and Mei JW and his col-
leagues [27] reported that the incidence of dis-
comfort was as great as 98%.

Thus, routine NGT inserted neither did no ben-
eficial to the recovery of gastrointestinal tract
function, nor decreased the incidence of the po-
stcomplication. Even increased the incidence
of POl and prolonged the length of hospital stay
and patients’ cost, meanwhile made patients
fell discomfort. Routine NGT were not recomme-
nded for patients with radical cystectomy and
urinary diversion. But for these patients with
nausea and vomiting, nasogastric tubes repla-
cement may be still useful.

To our knowledge, this is the first meta-analysis
evaluated the necessity of nasogastric tube for
people undergoing radical cystectomy. Though
our results reveal that routine nasogastric tu-
bes inserted is not recommendation, this meta-
analysis is not without limitations. Firstly, per-
haps the most important limitation is the qual-
ity of the data in the original studies. Even th-
ough every attempt was made to ensure accu-
racy in the data extraction, however, by defini-
tion, we have no idea to get all of the initial data
from all studies. Furthermore, the limit of RCT
studies and the rather small patients sample
make it difficult to emphatically confirm that
prolonged NGT inserted after radical cystecto-
my with urinary diversion offers no advantages.
So we need a huge number of prospective ran-
domized, double-blind study to reevaluate whe-
ther the nasogastric tube would be needed or
not and exactly solve the important questions
in urology.

Int J Clin Exp Med 2014;7(12):4627-4634
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Conclusions

Our meta-analysis revealed that routine naso-
gastric tube inserted after radical cystectomy
with urinary diversion is unnecessary. Routine
NGT neither accelerated the recovery of gastro-
intestinal tract function nor decreased the inci-
dence of complications after operation. Mean-
while, nasogastric tube may adversely prolo-
nged the time of POl and the length of hospital
stay and may increase the patients’ cost. Th-
ough we have a result that routine NGTs were
not recommendation for people who had under-
going radical cystectomy with urinary diversion,
it is important to highlight the necessity of NGT
after radical cystectomy with urinary diversion
and to carry out more RCTs to further confirm
the result of our analysis.
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