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Summary

Purpose: To evaluate the safety and efficacy of early oral
feeding (= 3 days) and delayed oral feeding (> 7 days) fol-
lowing total laryngectomy.

Methods: Relevant literatures on early and delayed oral
feeding following total laryngectomy published before Janu-
ary, 2019 were searched in PubMed, EMBASE, Web of Sci-
ence, Cochrane Library, CNKI and Wanfang Database. Two
reviewers were responsible for selecting literatures, extracting
data and cross-check. The incidence of pharyngocutaneous
fistula (PCF) was evaluated by calculating OR and 95%CI.
Difference in length of stay (LOS) of patients undergoing ear-
ly oral feeding or delayed oral feeding was compared using
standardized mean difference (SMD) and 95%CI. Sensitivity
analysis and publication bias examination were conducted.

Results: 14 eligible literatures were enrolled, including 1824
patients who underwent total laryngectomy, with 1250 cases

Introduction

Malignant laryngeal tumors are a general term
for head and neck malignant tumors originating
from the upper and lower glottis and vocal cords.
Most of malignant laryngeal tumors are squamous
cell carcinoma [1]. Laryngeal cancer mostly affects
males, and the high-risk age is about 60 years. In
recent years, the onset of laryngeal cancer becomes
younger [2]. The major treatments for laryngeal
cancer are surgery, adjuvant chemotherapy and ra-
diotherapy [3,4]. With the improvement of economy
and living standard, surgery for laryngeal tumors

of early oral feeding and 574 cases of delayed oral feeding.
The incidence of PCF was similar in patients receiving early
oral feeding or delayed oral feeding following total laryn-
gectomy (OR=1.12, 95%CI=0.81-1.54). LOS was shorter in
cases of early oral feeding than those of delayed oral feeding
(SMD=-0.77, 95%CI=-1.18-0.36). Reliable conclusions were
obtained without obvious publication bias.

Conclusions: Early oral feeding following total laryngecto-
my shortens LOS relative to delayed oral feeding. No signifi-
cant difference in the incidence of PCF is observed between
early oral feeding and delayed oral feeding, suggesting that
early oral feeding following total laryngectomy is safe and
efficacious.
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are required to preserve the basic functions of the
larynx (swallowing, vocalization and breathing) as
much as possible [5]. However, laryngeal cancer
patients in T4 stage, most of T3 cases, recurrent
cases and elderly patients with bad situation need
to undergo total laryngectomy [6].

PCF is a common complication after total lar-
yngectomy, with the incidence of 3% to 65% in the
past [7]. In recent years, the incidence of PCF is
reported to be 9% to 25% [8-10]. The occurrence of
PCF leads to prolonged LOS and delayed oral feed-
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ing time [11]. Previous researches believed that the
incidence of PCF reduces with the postponement
of oral feeding. Patients undergoing total laryn-
gectomy are intubated with the nasogastric tube
for postoperative feeding through nasal feeding
tube. Oral feeding is permitted at 8-10 days after
surgery. Long-term intubation and nasal feeding
pose a great discomfort and cost a huge economic
burden [12]. Current studies have demonstrated
that oral fluid diet is safe within 48-72 hours after
total laryngectomy without elevating the risk of
PCF relative to those with oral feeding at 10 days
after surgery [13,14]. Aprigliano et al. [15] identi-
fied that the placement of nasogastric tube after
total laryngectomy increases the risk of PCF. Early
oral feeding should be encouraged following total
laryngectomy.

Conclusions on the early oral feeding (<3 days)
following total laryngectomy and risk of PCF are
controversial. This study analyzed relevant litera-
tures on oral feeding following total laryngectomy
by extracting their data. We systematically evalu-
ated the safety and efficacy of early oral feeding
(= 3 days) and delayed oral feeding (= 7 days). Our
conclusions provide reliable and convincing evi-
dence of early oral feeding in clinical application.

Methods

Searching strateqy

Relevant literatures on early and delayed oral feed-
ing following total laryngectomy published before Janu-
ary, 2019 were searched in PubMed, EMBASE, Web of

Science, Cochrane Library, CNKI and Wanfang Database.
Key words were as follows: “oral feeding” or “oral intake”
and “laryngectomy” or “laryngeal neoplasm”. Inclusive
criteria were applied: 1) Surgical treatment must be the
total laryngectomy; 2) Tumors originating in pharynx
and larynx; 3) Study design, experimental methods, sta-
tistical analyses and monitoring indexes were similar;
and 4) the number of PCF cases and LOS of patients with
early oral feeding or delayed oral feeding were provided.
Exclusive criteria were applied: 1) Tumors originating
in other places except for pharynx and larynx; 2) Surgi-
cal treatments were partial laryngectomy and vertical
hemilaryngectomy; and 3) repeated studies, low-quality
studies and those with incomplete data.

Data extraction

Data acquisition was independently carried out by
two reviewers, and a third reviewer was responsible for
re-evaluating disagreements. Baseline data acquisition
included: first author, study type, sample size, year of
publication, monitoring indexes, etc. Procedures for
screening literatures were as follows: 1) Exclude ineli-
gible literatures by reviewing titles and abstracts; 2) Ex-
clude ineligible literatures by reviewing the full-text;
and 3) for uncertain literatures, supplementary informa-
tion were reviewed or contacting the author for in-depth
information.

Outcome evaluation

(1) Safety (incidence of PCF): PCF is a common and
serious complication following total laryngectomy. The
safety of early and delayed oral feeding was evaluated
by analyzing the incidence of PCF (the ratio of PCF cases
and total cases). (2) Efficacy (LOS): The average LOS was
calculated for evaluating the efficacy of early and de-
layed oral feeding.

Table 1. Main characteristics of studies included in the meta-analysis

Year Study Nationality ~ Study design Numbers of patients Study index  Study quality
Early oral intake Late oral intake
2018 Huang China RD 18 34 PCF 72
2016 Suslu Turkey RD 582 20 PCF 6?
2015 Serbanescu-Kele Netherlands RD 36 30 PCF, LOS 72
2014 Sousa Brazil RCT 44 45 PCF 5°
2014 Timmermans Netherlands RD 107 140 PCF 6?
2009 Aswani South Africa RD 40 39 PCF, LOS 52
2006 Prasad India RD 40 38 PCF, LOS 6?
2003 Song China RD 21 21 PCF, LOS 6?
2003 Seven Turkey RCT 32 33 PCF, LOS 4°
2001 Volling Germany RCT 21 21 PCF 4°
2001 Medina American RD 20 18 PCF, LOS 72
1998 Soylu Turkey RD 252 43 PCF 8
1995  Rodriguez-Cuevas Mexico RCT 18 17 PCF 5b
1989 Boyce American RD 19 75 PCF 72

RD: Retrospective Design; RCT: Randomized Controlled Trials; PCF: Pharyngocutaneous fistula; LOS: Length of stay; a: NOS Scale; b: Jadad Scale
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Quality assessment

Randomized controlled trials (RCT) were analyzed
using the modified Jadad scale for literature quality
evaluation, with 1-3 scores for low quality and 4-7 for
high quality. Retrospective studies were analyzed using
the Newcastle-Ottawa Scale (NOS) for quality evaluation
(>5 score considered as high quality). Only high-quality
literatures were enrolled in this study.

Statistical analysis

Statistical analysis was performed using Stata 14
software. The incidence of PCF was evaluated by calcu-
lating OR and 95%CI. Difference in LOS of patients un-
dergoing early oral feeding or delayed oral feeding was
compared using standardized mean difference (SMD)
and 95%CI. The heterogeneity among literatures was
tested by Cochran Q test. p<0.05 considered statistically

significant. Fixed-effect model was used when I?<50%
and p>0.05; Otherwise, the random-effects model was
used. Begg’s funnel plots were depicted for evaluating
the publication bias.

Results

Studies characteristics

There were 353 relevant literatures searched
and 27 were enrolled after reading the titles and
abstracts. Based on the inclusive criteria, finally 14
literatures involving 1250 cases of early oral feed-
ing and 574 cases of delayed oral feeding were en-
rolled [14,16-28]. Baseline characteristics of these
literatures were displayed in Table 1. Report search-
ing and selection process were depicted in Figure 1.

Records identified through
database searching
(n=327)

Additional records identified
through other sources

(n=26)

hd

(n=295)

Records after duplicates removed

Remaval of publications with
» fitles not relevant to this analysis

h

(n = 268)

Full-text articles assessed
for eligibility
(n=27)

Articles excluded for lacking sufficient

data available (n= 13)

A

Studies included meet
criteria for meta-analysis
(n=14)

Figure 1. The flowchart of literature search and selection procedure.

Table 2. Meta-analysis for two groups

Study Index Trials Heterogeneity Model Pooled statistics

p P (%)
PCF 14 0.772 0 Fixed OR (95% CI)=1.12 (0.81,1.54)
LOS 6 0.003 72 Random SMD (95% CI) =-0.77 (-1.18,-0.36)

PCF: Pharyngocutaneous fistula; LOS: Length of stay
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Figure 3. Forest plots of merged analyses of length of stay.
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Safety of early oral feeding and delayed oral feeding
following total laryngectomy

The incidence of PCF was recorded for evalu-
ating the safety of early or delayed oral feeding.
No significant difference in the heterogeneity was
identified among these studies (p=0.772, 1=0%)
(Table 2). Therefore, the fixed-effect model was
utilized. The results showed that the pooled OR
value was 1.12 (95%CI=0.81-1.54), suggesting that
early oral feeding did not increase the risk of PCF
relative to delayed oral feeding (Figure 2).

Efficacy of early oral feeding and delayed oral feeding
following total laryngectomy

LOS was recorded for evaluating the efficacy
of early or delayed oral feeding. There were 6
RCTs recoding the LOS, with 189 cases of early
oral feeding and 179 cases of delayed oral feed-
ing. A remarkably heterogeneity was identified
among these studies (p=0.003, I2=72%). Therefore,

lysis fixed-effacts esti
Study ommited

(expanential form)

Huang |
Suslu |
Serbanescu-Kele
Sousa
Timmermans
Aswani
Prasad |
Song |
Seven
Volling
Medina
Soylu
Rodriguez-Cuevas
Boyce

0.85

0.80 112 156 164

the fixed-effect model was utilized. The results
showed that the pooled SND was -0.77 (95%CI=-
1.18-0.36), suggesting a shorter LOS in cases of
early oral feeding relative to those of delayed oral
feeding (Figure 3).

Sensitivity analysis

Sensitivity analysis was performed for illus-
trating the impact of individual literature on the
summary estimate. As Figure 4 illustrated, sensi-
tivity analysis indicated the final conclusion was
not influenced by an individual literature. We be-
lieved that our meta-analysis results were robust
and stable.

Publication bias

Publication bias in this study was assessed
by depicting Begg’s funnel plots. The systematic
shape of funnel diagram indicated no significant
publication bias (Figure 5).

Meta-analysis fixed-effects estimates {exponential form)
Study ommited

Serbanescu-Kele |G |
Aswani

Prasad | @

Seven « | |

Medina

0.38

042 0.52 0.84 071

Figure 4. (A) Effect of individual studies on the pooled OR for pharyngocutaneous fistula; (B) Effect of individual studies

on the pooled SMD for length of stay.
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Figure 5. Begg’s funnel plot of publication bias test for pharyngocutaneous fistula (A) and length of stay (B).
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Discussion

To avoid PCF after laryngeal cancer surgery,
postoperative nasogastric tube diet is generally
required for about 10 days. The most vulnerable
period of the wound is about a week after surgery.
Hence, Applebaum et al. [29] proposed that oral
feeding should delay to the 10® day after surgery:.
Recently, clinical observations considered that
early oral feeding at day 2-3 after surgery dose
not influence the healing and the incidence of PCF
[14,30]. This study summarized and analyzed 14
high-quality literatures involving 1824 cases un-
dergoing total laryngectomy. Our conclusion may
provide clinical evidences for the application of
early oral feeding.

This study demonstrated no significant differ-
ence in the incidence of PCF between cases of early
or delayed oral feeding. Hence, early oral feeding
was proved to be safe, which decreased psychologi-
cal burden of affected patients. Meanwhile, early
oral feeding shortened LOS, which decreased eco-
nomical burden. We encouraged early oral feeding
in the case of no fistula formation, and it could ele-
vate the bed usage rate and reduce medical expense.

Although Apriglano et al. [15] suggested no
benefit of early oral feeding following total lar-
yngectomy, they believed that the intubation of
nasogastric tube is one of the reasons for PCFE.
Early oral feeding avoids the long-term usage of
nasogastric tube. Medina et al. [21] indicated that
early oral feeding does not increase the incidence
of PCF, and the avoidance of nasogastric tube us-
age could relieve the fear and discomfort. Patients
undergoing early oral feeding could be more coop-
erated, leading to a better outcome. Akyol et al. [31]
analyzed a total of 110 patients undergoing total
laryngectomy in 1986-1992. They considered that
no application of nasogastric intubation will not
elevate the incidence of PCF, and oral feeding could
be applied within the 1-2 days after surgery. Soylu
et al. [206] reported that the oral feeding on the third
day does not increase the risk of PCF in 295 cases
undergoing total laryngectomy. They demonstrat-
ed that the third day after total laryngectomy is the
most suitable time point for oral feeding. Identi-
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