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Comparison of radial forearm free flap and gastric pull‐up in 
pharyngo-oesophageal reconstruction

1  | INTRODUC TION

Resection of advanced carcinoma of larynx, hypopharynx and oe-
sophagus often times results in large defects that present a unique 
challenge to the reconstructive surgeon. The earliest described re-
construction was referred to as the Wookey operation, which in-
volved recreating a tubed neopharynx with local tissue.1 There have 
been multiple modifications and improvements in the procedure 
since it was first performed. In the present day, reconstructive op-
tions include primary closure, local flap closure, pectoralis myocuta-
neous flap closure, free tissue transfer (including radial forearm, free 
jejunum flap and anterolateral thigh flap) and gastric pull‐up.2 The 
main reconstructive goal is to create a conduit from the oropharynx 
to the cervical oesophagus. The ideal reconstructive method mini-
mises perioperative morbidity, does not delay initiation of adjuvant 
therapies and allows optimal restoration of swallow function.

Gastric pull‐up (GP) was first described by Ong et.al as a single‐
stage reconstruction of cervical oesophageal defects in 1960. Initial 
mortality rates from the procedure were high, estimated at 27%.3 
However, the technique has been refined over the past several de-
cades and studies from the past 20 years estimate mortality around 
6%.4 Typically, a two‐team approach is used to mobilise the stomach 
pedicled on the right gastro‐epiploic vessels and tubed by resect-
ing a portion of the lesser curvature before transfer into the neck. 
After pharyngo‐oesophagectomy is performed, the tubed stomach 
is passed through the posterior mediastinum and the neck defect is 
anastomosed to the proximal portion of the stomach. Gastric pull‐
up has gained popularity for reconstructing pharyngo‐oesophageal 
defects because it offers a robust blood supply, fills the defect well 
and only requires one mucosal anastomosis without the need for mi-
crovascular anastomosis.5,6 Morbidity from the procedure remains 
high, and as patients with head and neck cancer often have a long 
history of tobacco and alcohol use, reconstructive procedures in-
volving laparotomy, laparoscopy or any abdominal dissection can 

further deplete their low functional reserve and increase their risk 
of an anastomotic leak, sepsis, gastritis or cardiopulmonary event in 
the perioperative period.

Fascio‐cutaneous flaps have also been employed to reconstruct 
the hypopharynx and cervical oesophagus. The radial forearm free 
flap (RFFF) was first described in 1981 by Yang et al7 and was first 
applied to hypopharyngeal reconstruction in 1985 by Harii et al.8 
RFFFs have been used frequently over the past 30 years to success-
fully reconstruct hypopharyngeal and cervical oesophageal defects. 
The flap can be harvested simultaneously with the primary resec-
tion which eliminates the need for abdominal and thoracic surgery. 
However, there is a need for donor site skin grafting as well as prox-
imal, distal and microvascular anastomoses.

Despite multiple reconstructive approaches proposed over the 
past several decades, there remains no consensus on the optimal 
method of reconstructing pharyngo‐oesophageal defects. In this 
paper, we compare surgical outcomes of tubed RFF and GP.

2  | METHODS

2.1 | Ethical considerations

This study was conducted in line with the ethical guidelines of the 
JPS Institutional Review Board.

2.2 | Study design

We performed a retrospective analysis of patients who underwent 
pharyngo‐oesophageal reconstruction by a single surgeon (Y.D) be-
tween December 1997 and March 2017. Minimum follow‐up was 
6 months. All defects included hypopharynx and cervical oesophagus. 
Demographics, radiation status, surgical intervention and complica-
tion rates were analysed. Specifically, rates of stricture formation, fis-
tula and return to oral feeding were considered. Preoperative physical 
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status using the American Society of Anesthesiologists (ASA) scoring 
was also considered. Patients were grouped according to method of 
reconstruction (RFF vs GP). Comparisons were made between RFF 
and GP, as well as between radiated and non‐radiated patients. The 
chi‐squared test was used for all comparisons. P‐values and 95% con-
fidence intervals (CI) were reported as (P, 95% CI).

3  | RESULTS

The total number of patients was 153, with 110 males (range: 43‐88 years, 
mean: 71.4) and 43 females (range: 38‐85 years, mean: 69.3). Eighty‐six 
patients (25 females, 61 males, mean ASA score: 3.2) underwent RFFF 
reconstruction. Sixty‐seven patients (18 females, 49 males, mean ASA 
score: 3.4) underwent GP reconstruction. Patients who underwent 
GP had lower rates of stricture formation (<0.01, 19.7‐41.6), regardless 
of whether or not they had preoperative radiation. Patients in the GP 
group also had lower rates of fistula and higher rates of return to oral 
feeding (Table 1). In the GP group, 11.9% of patients had ileus and de-
layed feeding portending the need for total parenteral nutrition in the 
perioperative period. One patient had ileus requiring bowel resection. 
Zero patients had chylothorax. 91.6% of patients that remained J‐tube 
dependent had preoperative external beam radiation. Patients who un-
derwent preoperative radiation had higher rates of stricture and fistula 
formation (0.02, 2.8‐28.2; <0.01, 5.5‐29.9, respectively). Non‐radiated 
patients also had higher rates of return to oral diet (<0.01, 10.8‐33.3) 
(Table 2). There were no mortalities in either the RFF or the GP group.

4  | DISCUSSION

The choice of modality in reconstructing pharyngo‐oesophageal 
defects is usually affected by multiple factors, including patient 
physical status, surgeon preference and availability of other surgi-
cal specialties (eg, general surgery and thoracic surgery). There is 

much controversy in the literature regarding the optimal choice for 
reconstruction of these defects. Herein, we compared our experi-
ence with radial forearm free flap and gastric pull‐up.

There is innate heterogeneity in the nature of defects amenable 
to closure by RFF and GP. In order to eliminate this heterogeneity, 
only patients who underwent laryngo‐pharyngectomy with hypoha-
ryngeal defects extending past the oesophageal introitus into the 
cervical oesophagus were included in this study.

We noted lower rates of strictures and fistulas, as well as a higher 
rate of return to oral diet in the GP group. 95.8% of non‐radiated 
patients in the GP group were able to return to oral diet. This is com-
parable to rates of 83%‐98% reported in the literature.9,10 The stric-
ture formation rate of 2.9% was also very low in the GP group. The 
non‐radiated patients in this group had no stricture formation.

It should be noted that despite the lower rates of strictures, the 
GP group had similar rates of return to oral diet when compared to 
the RFF group. The long‐term swallow functionality in the two groups 
appeared to be similar, although the GP group was slightly but not sig-
nificantly higher. Anastomosing the epidermis of the radial forearm to 
the stratified squamous epithelium of the oesophagus is a likely reason 
for stricture formation. This issue is avoided in gastric pull‐up, as the 
epithelial milieu of the pharynx is similar to that of the oesophagus. 

Keypoints

• Despite multiple reconstructive approaches proposed 
over the past several decades, there remains no consen-
sus on the optimal method of reconstructing pharyngo‐
oesophageal defects. In this paper, we compare our 
experience with tubed radial forearm free flap (RFF) and 
gastric pull‐up (GP).

• Patients who underwent GP had lower rates of stricture 
formation, regardless of preoperative radiation status.

• Patients who underwent preoperative radiation had 
higher rates of stricture and fistula formation.

• Non‐radiated patients also had higher rates of return to 
oral diet.

• Gastric pull‐up offers lower rates of stricture and fistula 
formation, as well as high rates of return to oral diet. 
Patients who underwent preoperative radiation suf-
fered higher rates of stricture and fistula regardless of 
reconstructive method.

TA B L E  1   Comparison of outcomes between radial forearm free 
flap and gastric pull‐up

RFF GP P, 95% CI

Number (m, f) 86 (25,61) 67 (18,49)

Prior radiation % 74.4 64.2 0.24, −7.1 to 27.6

Stricture % 
(radiated)

43.8 2.9 <0.01, 25.5 to 53.3

Stricture % 
(non‐radiated)

22.7 0 <0.01, 4.01 to 43.3

Fistula % (radiated) 29.6 25.6 0.65, −13.6 to 20.1

Fistula % 
(non‐radiated)

9.1 8.3 0.92, −17.8 to 20.5

Oral diet % 
(radiated)

70.3 74.4 0.64, −13.4 to 20.3

Oral diet % 
(non‐radiated)

86.3 95.8 0.26, −8.8 to 29.5

aStatistically significant values are depicted in bold. 

TA B L E  2   Comparison of radiated and non‐radiated patients

Radiated Non‐radiated P, 95% CI

N 107 46

Stricture % 28 10.8 0.02, 2.8-28.2

Fistula % 28 8.6 <0.01, 5.5‐29.9

Oral diet % 71.9 95.5 <0.01, 10.8‐33.3

aStatistically significant values are depicted in bold. 
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Multiple versions of triangular flaps have been designed to prevent cir-
cular contracture at the anastomotic sites of radial forearm free flaps, 
but no manoeuvre has been widely accepted in the literature.

As expected, radiation confers increased risk of postoperative 
complications. There were significantly higher rates of strictures and 
fistulas, as well as lower rates of return to oral swallowing in patients 
who had preoperative radiation. This information is vital in coun-
selling patients about their likelihood of developing postoperative 
complications and long‐term function.

Speech rehabilitation after laryngo‐pharyngectomy remains an 
important goal of therapy. While not directly compared in this study, 
the RFF has been reported to have better speech results compared 
to the wet nature of GP speech. This should be considered in preop-
erative decision‐making and patient counselling.

One of the main advantages of gastric pull‐up in hypopharyngeal 
reconstruction is the ability to reconstruct larger defects after margins 
are cleared distally. In order to obtain clear margins on the resection, 
aggressive excision of the proximal oesophagus is performed. In our 
technique, the oesophageal margin is then cleared on frozen section. 
Our general surgery colleagues then staple or sew the proximal oe-
sophageal stump to a 1‐inch penrose drain. After oesophagus is freed, 
(the general surgeon finger dissects from below after clipping or dia-
thermy of the short gastrics) it is then pulled into belly wound. The gen-
eral surgeon staples across the GE junction and then sews the penrose 
to the gastric fundus. The head and neck team then pull up fundus into 
the neck, and fish mouths it to sew to base of tongue.  This is an inher-
ent advantage over the radial forearm reconstruction technique, due to 
the ability to reconstruct a large defect after obtaining clear margins.

There are multiple risks associated with gastric transposition into 
the thoracic cavity. Chylothorax, pancreatitis, hepatic failure and 
death have been reported as complications. However, the risk of com-
plications and mortality has consistently decreased each decade.3

Our data suggest a slight superiority of GP over RFF when strictures, 
fistula and return to oral diet are considered. This finding may be some-
what unsettling to the microvascular reconstructive surgeon, but may 
be instructive in preoperative decision‐making and patient counselling.

Weaknesses of this study include the fact that this is a single 
surgeon experience, with possible lack of external validity, as well as 
a possible introduction of bias favouring a specific operative tech-
nique. The retrospective nature of this study also potentially limits 
its significance. Prospective studies are needed to better compare 
outcomes between these two reconstructive methods.

5  | CONCLUSION

Gastric pull‐up offers lower rates of stricture and fistula formation, 
as well as high rates of return to oral diet. Patients who underwent 
preoperative radiation suffered higher rates of stricture and fistula 
regardless of reconstructive method.
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