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CLINICAL STUDY

Primary reconstruction of pharyngo-oesophageal defects in 
oncologic patients
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Abstract: Objectives: Majority of patients that undergo total or partial removal of the hypopharynx and cervical 
oesophagus are oncologic patients. Optimal management of head and neck malignancies requires multimodal 
therapy including surgical ablation, reconstruction, and adjuvant oncologic therapy. Despite aggressive surgical 
and adjuvant therapy, a fi ve-year survival rate is achieved only in 25–35 %. 
Methods: In the presented retrospective study, the choice of reconstructive method was infl uenced by type, 
length and extent of the defect, and condition of patient. The fl ap was indicated when the defect not allowed for 
primary suture of the hypopharynx and/or cervical oesophagus. Two-team approach was used. 
Results: The study was based on the data of ten patients. Radial forearm fl ap was used in 8 cases; pectora-
lis major myocutaneous fl ap was used in 3 patients, and ALT perforator free fl ap in 1 case. A total of 12 fl aps 
were used for 10 patients. Two patients developed free fl ap necrosis. These necrotic fl aps were substituted with 
pedicled pectoralis major myocutaneous fl aps. 
Conclusions: The primary reconstruction of the pharyngo-oesophageal defects could be the method of choice. 
For the partial defects, the best choice could be a radial forearm free fl ap. For circumferential defects, jejunal 
fl ap could be the best. The pectoralis major pedicled fl ap could be a safe procedure for elderly patients with 
multiple medical problems (Tab. 6, Fig. 2, Ref. 34). Full Text in PDF www.elis.sk.
Key words: pharynx reconstruction, pharyngo-oesophageal reconstruction, ALT perforator fl ap, free radial fore-
arm fl ap, pectoralis major fl ap.
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Surgical resection of the hypopharynx and cervical oesopha-
gus may lead to severe functional defi cits, and it may prevent the 
patient’s peroral intake of solid food and liquids. This usually ap-
plies to patients with locally advanced laryngeal or hypopharyn-
geal malignancy. The treatment of these patients involves resection 
and reconstruction followed by radiotherapy. Surgical resection 
and reconstruction of the hypopharynx in patients suffering from 
advanced oncological disease is a challenge for surgeons, anaes-
thesiologists, nurses, and represents serious stress for patient.

Resection of a small part of the hypopharynx or cervical oe-
sophagus allows for primary suture of the defect, and it results in 
only minimal and temporary changes. Extensive resections re-
quire diffi cult reconstructions, often associated with free transfer 
of tissues. Despite the extensive surgical therapy and aggressive 
adjuvant therapy, fi ve-year survival of patients in stage III or IV 
of head and neck malignancies is only 25–35 % (1–3).

Nowadays, the most favoured method is that of one-stage re-
construction of gastrointestinal tract continuity. The reconstruc-
tions of hypopharynx and cervical oesophagus have progressed 

from multiple-stage procedures using pedicle skin fl aps (4–8) to 
the use of pedicle fasciocutaneous, myocutaneous and visceral 
fl aps (9–15). The advent of microsurgical free fl aps has allowed 
for transferring the best available tissue for reconstructions. The 
microsurgical technique has also improved the reliability and re-
duced the complication rate (16–25).

The aim of the study was to evaluate retrospectively the out-
come after pharyngo-oesophageal cancer in terms of complications 
of surgery, success of reconstruction methods, and survival rate.

Methods

The primary reconstruction of pharyngo-oesophagus in onco-
logic patients was done in cooperation with ENT surgeons. Wide 
defects not allowing for primary suture were an indication for re-
construction with the use of fl ap. All the patients were in stage III 
or IV of head and neck cancer. The indication of the use of fl ap 
was fully in oncosurgeon’s competence. His decision was based on 
preoperative examinations (local state, state of lymphatic nodes, 
ultrasound, X-ray, CT, pharyngoscopy, biopsy results) and preop-
erative fi ndings. The type of fl ap was chosen by plastic surgeon. 
The operation was done under a two-team approach. Oncologic 
team started the operation (tumour resection, neck dissection and 
recipient vessels preparation was done – should the free fl ap be 
planned). Meanwhile, the reconstructive team started raising the 
fl ap in order to minimize the operative time.
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A pedicle or free fl aps were used for reconstruction of pha-
ryngo-oesophageal defects. Pectoralis major myocutaneous fl ap 
was used as pedicled fl ap, while free fl aps included radial forearm 
fl ap and ALT (anterolateral thigh) perforator fl ap.

The indications for using fl ap reconstruction included defects 
of posterior and/or lateral walls of pharynx, defects of more than 
1/2 of pharynx circumference, defects of soft palate extending 
down to the posterior and/or lateral wall of hypopharynx, circular 
defects of pharynx, and all named defects that extended down to 
the cervical part of the oefophagus. The criteria decisive for the 
type of reconstruction included recipient vessels condition, ex-
tent of defect, preoperative donor site condition, age and general 
condition of a patient, illnesses of the patient that could possibly 
react with anaesthesiological management and operation time.

Superior thyroid artery and internal jugular vein were used 
as recipient vessels in a majority of free fl ap cases. When these 
vessels were not suitable counterlateral vessels were explored or 
transversal colli artery and superfi cial veins of the neck were used. 
When the tumour or metastatic process affl icted the recipient ves-
sels, and when no vessel was suitable for anastomosis, a decision 
for pedicle fl ap was made. 

Age and general state of patients affected the selection of re-
constructive method, namely in relation to the suitable duration of 
surgery. When the classifi cation of a patient was ASA 3 or more 
the shortest possible reconstructive method was indicated (pedicled 
pectoralis major fl ap).

Patients

The retrospective study analysed ten patients, who had under-
gone operations in 1998–2004. All of them were male patients with 
mean age of 57 years (44–62). All patients were in stage III or IV of 
head and neck carcinoma. All types of fl aps and numbers are shown 
in Table 1. All patients had epidermoid carcinoma of pharynx.

When no complications occurred, the patients started the per-
oral intake of food on postoperative day 14, and adjuvant therapy 
started 4 weeks after the operation.

Radial forearm fl ap was used most frequently (8 patients). Both 
pectoralis major myocutaneous fl ap and ATL perforator fl ap were 
used for primary reconstruction. After the radial forearm fl ap fail-
ure, pectoralis major fl ap was used as a secondary fl ap in two cases. 

Results

The study evaluated fl ap vitality, formation of fi stulas, period 
of time from operation up to restoration of peroral intake, start-
ing time of adjuvant radiotherapy, development of dysphagia and 
strictures, and survival of patients. 

Twelve fl aps were used for 10 patients. Three of them were 
pedicled fl aps, namely musculus pectoralis myocutaneous fl ap. Out 
of free fl aps, radial forearm fl aps were used 8 times while ALT 
perforator fl ap was used once. In two cases of free fl ap failure, 
necrotic fl ap was replaced by a pedicle myocutaneous fl ap from 
musculus pectoralis major. Subsequent recovery was free of com-
plications. Remaining fl aps, i.e. either pedicle fl aps or free fl aps 

healed without any diffi culties or necroses. In respect of vitality or 
fl ap necrosis, the success rate for pedicle fl aps was 100 %, while 
for free fl aps, the rate was 78 % (Tab. 2) (Figs 1 and 2). 

Should no complication occur, on day 14 after surgery, the 
patients started to take postsurgical nutrition per os. An average 
period of time from reconstruction to the beginning of peroral in-
take was 17.4 days (Tab. 3).

As part of standard oncological routine, the patients with 
pharyngeal carcinoma start their radiotherapy 3–4 weeks after 
the primary resection of tumour. According to the usage of fl ap 
in reconstruction of pharyngeal defects, in case of uncomplicated 
procedure, we indicated radiotherapy to be started 4 weeks after 
the resection. A delay to the introduction of adjuvant therapy was 
caused by fl ap necrosis. In two cases with fl ap necrosis, a reopera-
tion on postoperative day 14 with subsequent four-week surgical 
treatment was necessary. These two patients could begin their ra-
diotherapy 6 weeks after the primary operation.

Depending on whether the monitored complications occurred 
up to day 14 days after the reconstruction of pharyngo-oesophagus, 

Tab. 1. Patients.

Patient Age Preop RAT Flap Flap vitality Sec fl ap
1 60 no radial forearm good -
2 62 no radial forearm total loss pectoralis major
3 62 no radial forearm good -
4 55 no radial forearm total loss pectoralis major
5 51 no pector.major good -
6 61 no radial forearm good -
7 59 no radial forearm good -
8 44 no radial forearm good -
9 59 no radial forearm good -
10 59 no ALT good -

Flap Amount Necrosis % of Success
Pectoralis major m. 3 - 100%
Radial forearm fl ap 8 2 (severe) 75%
ALT 1 - 100%
Free fl aps all together 9 2 78%

Tab. 2. Flap vitality.

Group of patients Amount Per os from the primary 
operation

Patients without early complications 8 2 weeks
Patients with fl ap necrosis 2 4 weeks
All patients together 10 17,4 days

Tab. 3. The beginning of  per os intake.

Patients Stricture Local recurrence Distant metastases
10 1 (10%) 3 (30%) 4 (40%)

Tab. 4. Late complications.

Total number of patients 10
Without recurrence for more than 5 years 3 (30%)
Exitus in the fi rst year (1x recurrence, 1x distant mts) 2 (20%)
Exitus in the second year (1x recurrence, 2x distant mts) 3 (30%)
Exitus in the third year (1x recurrence, 1x distant mts) 2 (20%)

Tab. 5. Survival of patients.
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i.e prior to adjuvant treatment or after it, they were classifi ed as 
being early or late. Flap necrosis belongs among early complica-
tions. Necrosis of two radial fl aps developed into fi stulas with 
purulently mucinous secretion (Tab. 2).

Late complications (Tab. 4) included relapse of the primary 
disease and strictures of the reconstructed section associated with 
dysphagia and fi stulas. A stricture occurred in one patient. It was 
caused by oedema of excessive fl ap resulting in nourishment leak-
ing into airways. The situation required endoscopic LASER resec-
tion of the excessive fl ap. Right strictures with a contraction in lieu 
of fl ap-hypopharynx anastomosis did not occur. Two months after 
the operation, one patient with a primary reconstruction developed 
a saliva fi stula which healed spontaneously in four weeks. The dis-
ease did not recur and the cause of the fi stula has stayed unclear.

Relapse of the primary disease was evaluated in term of lo-
cal recurrence and distant metastasis. Out of 10 patients, two had 
local recurrence (one of whom died later due to generalization 
of the process). Three of ten patients died due to development 
of distant metastases (brain and lungs) while no local recurrence 
was recorded.

Survival of patients: The patients were monitored from up to 10 
months to 7.5 years (average 3 years). Three patients of ten lived for 
more than 5 years without any signs of local recurrence or distant 
metastases. Two patients died up to 12 months from the primary 
operation due to local recurrence or distant metastases. Three pa-
tients died during the second year after primary operation due to 
distant metastases. The other two patients died in the third year 
due to distant metastases and local recurrence. Out of 10 patients, 
an overall of 50 % of patients died due to recurrence or distant 
metastases up to 2 years. Out of 10 patients, 30 % lived for more 
than 5 years after primary resection and reconstruction (Tab. 5).

Discussion

The safety of reconstructive method is one of the most impor-
tant factors. Low amount of complications, low necessity of re-
operations and no delay to introducing the subsequent oncologic 
therapy are further conditions for a good reconstructive algorithm 
in oncologic patient. The vitality of fl ap and presence of partial or 
complete fl ap necrosis play the major role in the safety of hypopha-
ryngeal reconstruction. In pedicled fl aps, with the use of ideal opera-
tive technique and preoperative doppler detection of fl ap pedicle, a 
high success rate of fl ap vitality can be achieved. In the study, mus-
culus pectoralis major pedicled myocutaneous fl ap was used with 
a success rate of 100 %. It was reserved for patients who could not 
undergo time-consuming free tissue transfer, or used as a second 
fl ap in case of failure of the free fl ap. Musculus pectoralis major 
fl ap showed to be a safe fl ap for covering partial or even complete 
hypopharyngeal defects. Its another advantage lies also in the fact 
that when compared to skin island, a muscle can be removed to a 
greater extent, whereby the excess of muscle can possibly cover 
the defect of soft tissues in the neck, and thus the necessity of the 
second fl ap disappears (26).

In the study, nine free fl aps were used. After the thrombosis 
of venous anastomoses, two of them failed, and it was necessary 
to replace them on postoperative day 14 with a pedicled fl ap from 
musculus pectoralis major. The success rate of free transfers was 
78 %. Literature presents the percentage of necrosis of free fl aps, 
used in reconstruction of hypopharynx and neck oesophagus, 
namely as 2.4–12 % (27–31).

Patients with advanced pharyngeal malignancy are often ca-
chectic and anaemic especially due to their inability of peroral 
intake of solid nourishment, even before the operation. For that 
reason, one of the most important factors of reconstruction suc-
cess rate of a hypopharynx is the time from operation up to the 
introduction of peroral food intake. In the study, an average time 
up to introducing solid nourishment intake was 17.4 days from 
primary operation. Majority of authors report the latter interval to 
be 2 to 3 weeks (27, 29–32).

Fig. 1. View into the buccal cavity during on day 7 after surgery. On 
the back of oropharynx, a radial forearm fl ap can be seen.

Fig. 2. View into the buccal cavity 3 months after the operation. In the 
area after resection of the left tonsil, the radial forearm fl ap extending 
to hypopharynx is labelled.



Bratisl Lek Listy 2013; 114 (4)

225 – 229

228

Of early complications, only fl ap necrosis occurred. Infection 
in site of resection and reconstruction was not monitored. 

The beginning of adjuvant radiotherapy is usually scheduled 
for patients with malignancy of pharyngo-oesophagus in the third 
or fourth week after the resection of tumour. In the study, the radio-
therapy was planned to take place four weeks after the operation. 
The four-week interval after the reconstruction was set according 
to clinical experience with delay to pedicle fl aps, and according 
to the experimental study of Cordeiro et al (33) who proved that 
the ligation of free fl ap pedicle in the neck area did not have any 
effect on vitality of fl ap four weeks after the fl ap transfer. In 80% 
of patients the time plan was kept, in 20 % of cases radiotherapy 
was postponed to the sixth week after the primary operation due to 
fl ap necrosis and due to the coverage of substitutional fl ap defect 
from musculus pectoralis major. The delay of radiotherapy in two 
patients out of ten is related to the safety of reconstructive method.

Of late complications, strictures of distal anastomoses, and 
leaking of nourishment into the larynx (if the larynx was main-
tained) was most commonly reviewed in literature. In this study, 
a stricture occurred in one patient out of ten (10 %). However, 
this stricture was “fake”. It was connected to dysphagia after ra-
diotherapy. The stricture was caused by massive oedema of radial 
forearm fl ap, which obstructed the hypopharynx, where the solid 
nourishment leaked into the patient’s airways. This problem was 
resolved by LASER resection of the excessive fl ap. The occurrence 
of strictures in literature is mainly described in circular defects of 
hypopharynx, and it is more frequent in association with the use of 
skin fl aps in a comparison to free jejunum. Cho et al. recommends 
two V-fl aps on the distal side of a fl ap, which fall into the cuts in 
the mucous tissue of hypopharynx and oesophagus (29). Therefore, 
the circumference of anastomosis expands, and the line of a circular 
cicatrix stops. Harii recommends making a wave line in the fl ap-
mucous contact (34). Nakatsuka indicates strictures in the use of 
jejunum in 9 %, and in the use of radial forearm fl ap in 39 % (30).

In case histories, a fi ve year survival of patients with advanced 
hypopharyngeal malignancy is listed in only 25–35 % of cases (1–
3). In the submitted study, the longest interval of a patient’s moni-
toring was 7.5 years. In 30 % of cases, the survival exceeds fi ve 
years, in 20 % of studied patients, the survival was up to three years, 
in other 30 % it is up to two years, and in 20 % it is up to one year.

Conclusion

The treatment of patients with head and neck malignancy is a 
challenge for all involved medics. The location of hypopharynx 
is so critical that after the resection of an extensive tumour, there 
emerges a problem of functional reconstruction which, additionally, 
after a certain period, has to resist the aggressive adjuvant therapy. 

The primary reconstruction is a method of choice. Nowadays, 
one-stage reconstructions which do not delay oncologic therapy 
are favoured. Primary reconstruction allows early introduction of 
peroral food intake, it neither delays subsequent oncologic therapy, 
nor burdens a patient with several operations and necessity of diet 
for a long period of time. In primary operation, the proportions 
of the reconstructed area are well-arranged, not changed by the 

previous operations or radiotherapy. This has strong infl uence on 
lower ing the presence of complications.

When selecting the reconstruction method, the patient’s gen-
eral state, extent of defect (its circumference and length), presence 
of fi stulas and dysphagia diffi culties after previous reconstruction 
procedures should be taken into consideration. The selection of 
fl ap should be based on criteria as follows (Tab. 6): 

1. To reconstruct circumferential defects of hypopharynx by 
the free transfer of jejunum. Mucous membrane – mucous mem-
brane suture is more resistant to the formation of fi stulas in com-
parison to skin fl aps.

2. Partial defects of pharynx: In the study, this defect was re-
constructed with free radial forearm fl ap. This one has several ad-
vantages including constant anatomy, easy removal, double-team 
approach, lower morbidity of the donor site (compared to jejunal 
fl ap), long pedicle with suffi cient calibre of vessels.

3. Long and relatively narrow defects of hypopharynx or de-
fects stretching from oropharynx to neck oesophagus: A proper 
solution for these defects could be a skin fl ap, which is easily mod-
elled and thin. Here a radial forearm fl ap comes into consideration. 
A perforated fl ap from thigh – ALT (anterolateral thigh fl ap) could 
also be applied. The advantage of ALT fl ap is that it does not sac-
rifi ce any other important artery and it has got minimal, almost no 
morbidity of donor site. For thin patients, ALT fl ap could be used 
as an alternative to radial forearm fl ap, mostly for the possibility 
of removing it even with fascia which can be used as a second 
layer of hypopharyngeal anastomosis, by which the incidence rate 
of fi stulas could be lowered. The main disadvantage of ALT fl ap 
is the preparation on the level of perforators. Therefore, the work 
is intended for an experienced and well-trained microsurgeon. 

4. Another criterion for selecting the reconstructive method 
is the patient’s general state of health. Free tissue transfer is time-
consuming; therefore, it is reserved for patients in good condition. 
Patients who have extremely advanced malignancy are weakened 
by the primary illness, plus they have other illnesses concomitant 
to the primary one (atherosclerosis, diabetes mellitus). They should 
be reconstructed by a less time-consuming method, as well as by 
a method that is more secure in term of success rate and fl ap vital-
ity. This category includes pedicle myocutaneous fl aps from torso, 
mostly pectoralis major fl ap. 

An application of a two-team approach shortens the time of 
operation. At the same time it burdens neither a patient nor a sur-
geon and assistants with such a demanding and long performance. 
This approach positively affects the quality of work while the spe-

Musculus
pectoralis 

major

Radial 
forearm 
fl ap

Jejunum ALT

Oropharynx and nasopharynx + + + + +
Circular hypopharynx + + + + +
Partial hypopharynx + + + + + +
Old and weak patients + + + + +
+ + + : method of choice, 
+ : can be used under certain conditions

Tab. 6. Indications of particular fl aps in the reconstruction of pha-
ryngo-oesophagus.
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cialisation of experts is taken into consideration. After the ablative 
part of the operation, done by an onco-surgical team is fi nished, the 
reconstructive team experienced with microsurgery technique takes 
over. Free transfer of tissues is today a method of choice; pedicled 
fl aps should be reserved for high-risk patients and secondary cases.

An indication for the oncologic part of the operation is fully in 
oncosurgeon’s competence, while the plastic surgeon indicates the 
reconstructive procedure in case of extensive resection. An exten-
sive resection with subsequent reconstruction of a defect by a fl ap 
can improve the functional outcomes of the operation especially 
in relation to the intake of full nourishment including solid food.
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