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Summary

Background Persisting anastomotic leakage after on-
cological esophagectomy is a severe problem asso-
ciated with high mortality and morbidity. Unfortu-
nately, treatment options with promising results are
scarce, especially when conventional operative and
endoscopic methods have failed. Due to limitation of
oral intake and the need for artificial nutrition, quality
of life (QOL) is reduced. Microvascular myocutaneous
and cutaneous free flap (MFF) reconstruction could
be a promising alternative.

Methods This retrospective case series presents 7 pa-
tients treated between March 2017 and November
2020 at our surgical department, with persisting post-
operative anastomotic leakage without further feasi-
ble treatment options. All patients received anasto-
motic MFF reconstruction; used flaps and important
intraoperative factors like microvascular anastomosis
were evaluated. Complications and patient content-
ment was assessed.

Results The included 7 male patients had median age
of 65.15 years (range: 48-75). MFF function was ade-
quate in 6/7 patients, one flap necrosis was encoun-
tered. Whereas 5 patients initially had good results,
surgical revision was performed in 1 patient to ensure
graft function. Postoperative complications appeared
in 6/7 patients. Mean duration of inpatient care was
63 days (range: 24-156). At the time of evaluation,
1 patient has died of his malignant disease. No more
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additional nutrition was needed in 3/6 patients with
adequate graft function. Most patients reported im-
proved QOL after MFF.

Conclusion MFF free flap can be an alternative treat-
ment option for patients with terminal esophagos-
tomy after complicated oncological esophagus resec-
tion without further treatment options. The renewed
ability of oral food intake results in a significant im-
provement of QOL.

Keywords Esophageal cancer - Microvascular free
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Background

Esophageal cancer remains a rare diagnosis with lim-
ited prognosis in the Western world. In Austria, 423
patients were diagnosed with esophageal cancer in
2018. Recently published numbers of the Austrian
national registry of esophageal resection compare
well with results of renowned international centers,
with major complications appearing in 21.7% and
a mortality rate of 2.9% [1, 2]. Squamous cell car-
cinoma (SCC) and adenocarcinoma are the most
frequently observed types of esophageal cancer, with
5.2 per 100,000 for SCC and 0.7 per 100,000 for ade-
nocarcinoma. SCC is most frequently observed in
Asia, whereas adenocarcinoma is more frequently ob-
served in Europe, with a rising incidence compared to
SCC in recent years [3]. Medication-based therapies
for oncological diseases have rapidly improved over
the years [4]. However, surgical esophagus resection
is considered the gold standard treatment and the
only potentially curative treatment option. Locally
advanced tumors should receive neoadjuvant therapy
to lower locoregional recurrence rates and to ensure
RO resection. Widely used treatment options are
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neoadjuvant chemotherapies as well as neoadjuvant
chemoradiation. In Europe, the currently most com-
monly used neoadjuvant chemoradiation scheme is
CROSS. Preoperative radiation is known to be an in-
dependent risk factor for local complications; compli-
cations appear more often, especially when radiation
dosage increases. Spread in the lymph nodes has been
shown to be a risk factor for recurrence after initial
treatment. Therefore, decision-making is difficult, es-
pecially in early-stage esophageal cancer, because in
lesions classified as T1, endoscopic treatment is fea-
sible. Tumors with superficial or submucosal involve-
ment can be treated with endoscopic resection, but
tumors with deep submucosal involvement should be
treated with surgical esophagectomy because lymph
node involvement is significantly higher [5-8].
Typically, esophagus resection is followed by gas-
tric tube pull-up reconstruction, either anatomical
or extraanatomical retrosternal pull-up. SCC usu-
ally requires McKeown esophagectomy with cervical
anastomosis, and adenocarcinoma can more often be
treated by Ivor-Lewis esophagectomy with intratho-
racic anastomosis. Minimally invasive operation tech-
niques have improved patient outcome lately, but
esophagus resection remains a procedure with high
mortality and morbidity. Especially anastomosis in-
sufficiency remains a major problem. In patients with
SCC who received cervical anastomosis, prognosis de-
pends on limitation to the cervical region or further
intrathoracic manifestation if insufficiency appears.
Thoracic manifestation is associated with higher mor-
tality and morbidity. The major reason for persisting
anastomotic leakage is gastric pull-up tube necrosis.
This complication is rare, appearing in approximately
1% of esophagus resections, with gastric pull-up lead-
ing to necrosis of the gastric conduit with need for
surgical revision [9]. Earlier there was no standard-
ized classification of anastomotic insufficiency after
esophagectomy established. In 2015, a consensus
guideline (CAES classification) for complication as-
sessment was published. It has been shown that the
CAES classification is valid and, therefore, it should be
clinically applied in all centers [10, 11]. Further used
reconstruction techniques are colonic interposition
or interposition of small bowel. Colonic interposition
requires more anastomosis, which increases the risk
of anastomotic leak. Therefore, it is less frequently
used [12]. However, treatment options are scarce if
secondary interposition develops necrosis as well or
fistulation occurs, and terminal esophagostomy is
sometimes the only solution [13, 14]. This condi-
tion is associated with poor quality of life due to the
impossibility of oral intake. Quality of life is most
impacted by the possibility of oral nutrition—even in
jejunum interposition, quality of life is described to
improve significantly [15]. Need for in-hospital-stay
is frequent and therefore associated with high costs.
Despite multiple reconstructive approaches pro-
posed in the past, there remains no consensus regard-

ing the optimal method for reconstructing a terminal
esophagostomy [6, 14, 16, 17], especially in patients
after a complicated postoperative course who received
preoperative radiotherapy and are without treatment
options. Microvascular myocutaneous and cutaneous
free flap reconstruction could be a promising alter-
native for such patients. The use for esophageal
reconstruction has been described previously [17].
The aim of this paper is to analyze the outcome of
microvascular myocutaneous and cutaneous free flap
reconstruction in patients with terminal esophagos-
tomy. Additionally, patients with persisting cervi-
cal anastomotic leak after complicated oncological
esophagus resection with MFF reconstruction were
included.

Patients and methods

We performed a retrospective analysis of all patients
who received MFF reconstruction between March
2017 and November 2020at the University Hospi-
tal Salzburg in cooperation with the Department of
Surgery and the Department of Oral and Maxillofa-
cial Surgery. During the study period, 7 patients were
treated. All patients who received MFF reconstruction
were male; 6 patients initially received oncological
esophagus resection because of SCC, 1 patient ini-
tially received hypopharyngeal resection after an SCC
diagnosis followed by esophageal resection because
of esophageal recurrence. Gastric pull-up was per-
formed in all 7 patients. Secondary carcinoma was
diagnosed in 3 out of 7 patients (42.8%) at the staging
procedure, with hypopharynx being the most com-
mon location. Postoperatively, all patients developed
severe complications. After exhausting all different
treatment options salivary stomata was applied in all
patients. Regarding CAES classification, all patients
were classified as stage IIIb. Endoscopic therapies
like vacuum based treatment options, endoscopic di-
latation, and continuous endoscopic monitoring over
a short period of time were performed. Additionally,
4 patients received colon interposition. Furthermore,
1 patient received jejunum interposition after devel-
oping necrosis of colonic interposition. Endoscopic
and open vacuum pressure therapy (VAC) were per-
formed in 6 patients (85.7%). Indication for primary
MFF replacement after gastric pull-up necrosis was
imposed in 2 patients because of tracheal fistulation.

Mean age of the patients was 65.15 years (range:
48-75 years). Mean preoperative weight was 59.86kg
(range: 49-74kg) with a mean height of 175.14cm
(range: 160-183cm). Body mass index (BMI) was
evaluated: mean BMI was 19.45kg/m? (range: 16—
23.36kg/m?). Before resection of the primary, 6 out
of 7 patients (85.7%) received neoadjuvant radiation.
Gray dose was available in 4 out of 6 patients (66.7%).
Mean Gray dose was 58.075Gy (range: 41.4-66.0Gy).
TNM-LVR classification, grading, and UICC stage are
reported in Table 1. T3 stadium was most frequently
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Table 1 TNM-LVR classification, UICC stage, and grad-
ing of primary tumors

Classifications Number of patients %

T stage

Tis 1 14.3
T1b 1 14.3
T2 1 14.3
T3 3 42.8
N stage

NO 4 57.1
N1 2 28.6
M stage

MO 6 85.7
L stage

LO 6 85.7
V stage

Vo 6 85.7
R stage

RO 5 714
R1 1 14.3
Stage grouping according to UICC

0 1 14.3
IA 1 14.3
IB 1 14.3
1A 1 14.3
A 2 28.6
Grading

G2 3 42.8
G3 2 28.6

observed. Complete data were available in 6 out of
7 patients. All patients received reconstruction with
microvascular myocutaneous and cutaneous free flap,
the used free flaps are reported in Table 2. The flaps
were used to restore continuity of oral cavity and
esophagus. This was achieved by harvesting the flap
at first with sufficient length of appertain vessels (e.g.,
Fig. 1a and 2a). After successful checking for sufficient
perfusion, the flap was transferred to the neck (e.g.,
Fig. 1c and 2d). The flap was disposed in a circular
form (e.g., Fig. 1c and 2b) and then connected to
gastric conduit or colonic interposition. The used
vessels for microvascular anastomosis are reported in

Table 3 Used vessels for microvascular anastomosis
Vessel for microvascular anastomosis Number of uses (%)

Superior thyroid artery 5(71.4)
Facial artery 1(14.3)
Transverse cervical artery 1(14.3)

Compilications and patient contentment

Complications were obtained according to the Cla-
vien-Dindo classification. Additionally, we evalu-
ated patient contentment after the surgical proce-
dure with three questions (“Are you able to swallow
appropriately?” “Has your quality of life improved,
stayed steady, or worsened since the operation was
performed?” “With the knowledge now, would you
consent to this procedure again?”).

Results
Graft results

MFF function was adequate in 6 out of 7 patients
(85.7%); flap necrosis appeared in 1 patient (14.3%).
Flap results were initially good in 5 patients, 1 more
patient needed surgical revision to ensure graft func-
tion. No local complications appeared after free flap
mobilization. Speaking was not feasible in either
patient with tracheal fistulation: 1 patient regained
speaking ability, 1 patient can speak with an appro-
priate tracheal canula. The patient with an osteomy-
ocutaneous free flap from the medial femoral condyle
developed a satisfactory result: no complications oc-
curred and full speaking ability was regained by the
patient. The lateral arm flap was rejected, yet this
graft choice can be applied.

Compilications and patient contentment

Of 6 patients, 4 reported improved quality of life.
Results of the three questions are reported in Table 4.
No more additional artificial nutrition was needed in
3 out of 6 patients (50%). Of the 6 patients, 5 would

Table 4 Three questions to assess patient contentment

Table 3. Asked questions Possible answers Number of answers
(n=6)
Question 1: Are you able  Yes, even solid food 3 (50%)
to swallow appropriately? yes bt with cutaneous 1 (16.7%)
fistulation
Table 2 Overview of used free flaps No 2(33.3%)
Type of microvascular myocutaneous and cutaneous Number of uses Oues‘tion 2:' Hgs your Massive improvement 2 (33.3%)
IEDED ] g;’;;/’g/ orire L oved,  improvement 1(16.7%)
Anterior lateral thigh free flap (ALT 4 (57.1 5 -
[ T A ap (ALD (67.1) ened since the operation Steady 2 (33.3%)
Radialis free flap 1(14.3) was performed? Worse 1 (16.7%)
Ost(:,jorlnyocutaneous free flap from medial femoral 1(14.3) With the knowledge now, Yes 5 (83.3%)
(EOTas would you consent to this o 1(16.7%)
Left brachial free flap 1(14.3) procedure again? ’
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Fig. 1 Intraoperative pic-
tures of anterior lateral thigh
free flap (ALT) reconstruc-
tion. a harvesting of ALT
free flap, b vessel prepa-
ration, ¢ placement of ALT
as interposition to ensure
esophagus continuity with
placed gastric tube, d fin-
ished placement of ALT with
newly functionating esoph-
agus

Fig. 2 Intraoperative pic-
tures of lateral brachial free
flap. a harvesting of free
flap, b circular formation
of free flap, ¢ preparations
for free flap interposition,
d placement of circular free
flap with gastric tube

consent to this procedure again. Postoperative com-
plications appeared in 6 out of 7 patients: 3 pa-
tients had complications ranked as Clavien-Dindo
IIla (2 patients received stenting, 1 patient endo-
scopic stenting) and 2 patients needed surgical re-
vision (Clavien-Dindo IIIb). Furthermore, 1 patient
had postoperative delirium with prolonged intensive
care unit stay and 1 patient had no complications
(Clavien-Dindo 0). Mean duration of inpatient care
was 63 days (range: 24-156). At the time of evaluation,
one patient had died of his malignant disease.

Discussion

The results of this paper shows that MFF free flap is
a safe and feasible treatment option for patients with
terminal esophagostomy after complicated oncologi-
cal esophagus resection. There was no procedure-re-
lated mortality observed and only 1 patient reported
worsening quality of life, while patients with sufficient
graft function reported massive regain of quality of
life. Therefore, especially due to the high subjective
level of suffering and low quality of life, this proce-
dure can be considered. Despite the occurring com-
plications and insufficient results in some patients,
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all patients besides one would consent to this treat-
ment option again. This implicates the subjective
poor quality of life prior to surgery. The number of
patients who regained the ability of oral food intake
was encouraging, especially in consideration of the
few other available treatment options with the per-
manent need for cervical esophagostomy. Adequate
graft function resulted in a significant improvement
of quality of life for the patients. Only one patient
reported lower quality of life than before free flap
reconstruction, unfortunately this patient had a pro-
gressive disease after reconstructive surgery. Anterior
lateral thigh (ALT) free flap reconstruction has been
a frequently used free flap reconstruction technique
for head and neck reconstructions since its initial de-
scription in 1983 [18]. However, free flaps with vas-
cularized bone components are described to deliver
better results due to a lower risk of reabsorption. Free
flap harvesting from the medial knee has been per-
formed since the early 1990s, and can be used for re-
construction of postoperative defects, especially after
tumor resection. However, vascular anatomy may di-
verge. Therefore, routine preoperative vascular imag-
ing is required before flap harvesting [19, 20]. Radial
forearm free flaps are also commonly used for recon-
structions in the head and neck area. Still, free flap
failure is a scarce but occurring problem. Graft fail-
ure is differentiated into early and late graft failure,
with failure after the seventh postoperative day con-
sidered as late failure. The most important risk factor
for graft failure is preoperative irradiation. The most
frequently observed reasons for late graft failure are
abscess formation and vascular compromise. Careful
graft observation is recommended within the first 14
postoperative days, to detect graft dysfunction early
[21, 22]. Unfortunately, one graft was initially rejected
in our group. Due to the small size of the total sample,
some grafts were only used once. Results of the used
grafts does therefore not necessarily implicate general
outcome in larger cohorts. Flaps for reconstruction
should be selected individually and mutually with the
patient. Rejection of graft remains a rare but occurring
problem, with few possible preventions. Treatment
options are exhausted in patients with multiple failed
reconstruction techniques after esophagus resection.
Therefore, every further applied strategy needs to be
well considered and discussed with the patient. MFF
reconstruction offers an additional treatment option
for those patients. However, this procedure has high
risks, with numerous possible complications. Patients
eligible for this treatment should be selected carefully
and perioperative risks have to be reduced preopera-
tively, for example by adequate monitoring of diabetes
and sufficient hemoglobin levels.

This study has potential limitations. We performed
MFF reconstruction on a rather small patient sam-
ple. Furthermore, this study was performed as a ret-
rospective cohort study, which are known for limita-
tions. Within this study the analysis of quality of life

could only be performed retrospectively. Additionally
available data of patients primarily treated extramu-
rally was not completely available.

However, the outcome of patients after MFF recon-
struction in this paper shows that the method might
be a relevant treatment option to be discussed with
patients if expertise in free flap reconstruction and
esophageal surgery are available at the primary treat-
ment center.

In conclusion, MFF reconstruction can be an alter-
native treatment option in patients with complicated
postoperative courses with failure of primary recon-
struction. MFF reconstruction has its role in patients
with special defects like tracheal fistulation or as an
option after conventional strategies have failed. Due
to exhaustion of therapeutic strategies, newly applied
strategies need to be discussed in detail, including all
beneficial and possible adverse aspects, with the pa-
tient. For patients without further feasible treatment
options, MFF reconstruction is a promising alterna-
tive to improve quality of life.
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