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Abstract
Aim of the review – to investigate the current surgical approaches and 
complications of delayed reconstruction of pharyngeal and pharyngoesophageal 
defects in patients with malignant neoplasms of the larynx and laryngopharynx 
after laryngectomy using different reconstructive materials.
The most frequent complication after delayed reconstructive surgery was 
anastomosis incompetence with subsequent formation of fistula and stricture. 
The causes of this complication in the presence of viability of reconstructive 
plastic material included postradiation changes, inflammatory process in the 

tissues in the defect area, weakened nutritional status of the patient and a 
number of other reasons.
When planning delayed reconstruction of pharyngeal defects, a personalized 
approach is necessary in each clinical case in choosing the timing and type 
of plastic material.
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anterolateral thigh flap.
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 BACKGROUND

Laryngeal cancer is the most common localization among 
malignant neoplasms of the head and neck organs. The 

incidence of malignant growths of the larynx and laryngeal 
section of the pharynx is growing over time in Russia; 
e.g., in 2021 it was 29.1 and 12.8 per 100,000 population 
[1]. The detection rate of laryngeal and hypopharyngeal 
cancer at stages three and four in 2021 was 58% and 83%, 
respectively [2]. Unfortunately, failure to seek medical help 
in a timely manner leads to advanced stages of laryngeal and 
hypopharyngeal cancer. In cases of localized cancer of the 
larynx and hypopharynx, clinical recommendations entail 
chemo- or chemoradiation therapy. In cases of regional cancer 
of the larynx and hypopharynx, the presence of constriction and 
dysphagia requires extensive combined surgeries that include 
removal of the larynx with resection of the pharynx, esophagus 
and tissues of the oropharyngeal region [3]. Patients with 
localized cancer of the larynx and hypopharynx after combined 
and combined extensive surgeries are not always recommended 
single-stage grafting of the formed defects of the pharynx 
and the esophagus die to the weakened nutritive status; quite 
often thin may lead to formation of pharyngeal or pharyngo-
esophageal defects in the post-surgery period [3]. These defects 
may include a pharyngostoma, pharyngo-esophagostoma, 
tracheostoma, constant salivation, feeding through a nasogastric 
tube, and significantly deteriorate the quality of the patient’s 
life contributing to a psychological trauma. This necessitates a 
search of new approaches towards surgical rehabilitation and 
treatment of such patients. One of the major tasks to restore 
the lost or weakened functions in patients is the reconstruction 
of the digestive tract [4]. There are numerous plastic methods 
of reconstructing the pharyngeal and pharyngo-esophageal 
defects; unfortunately, post-radiation complications and the 
aggressive environment of the mouth cavity and the pharynx 

concurrent with suppression of reparative processes in the 
weakened cancer patients significantly exacerbate the post-
surgery period and result in anastomotic leakage and formation 
of pharyngostoma or pharyngo-esophagostoma. Therefore, the 
process of selection of the plastic material (PM) for each patient 
requiring the defect reconstruction, should be personalized to 
avoid complications [4, 5].

 AIM
To investigate the current surgical approaches and 

complications of delayed reconstruction of pharyngeal and 
pharyngo-esophageal defects in patients with malignant 
neoplasms of the larynx and laryngopharynx after laryngectomy 
using different reconstructive materials. 

 TYPES OF DEFECTS
In modern literature, there are various classifications of 

pharyngo-esophageal defects, in which it is necessary to focus 
on the shape, size and structure of the pharyngeal defect. The 
classification that is most frequently used in the selection of 
plastic materials for the reconstruction of pharynx defects is the 
Blackwell and Urken classification. It identifies the following 
types of pharyngo-esophageal defects: type 0 – small defects 
closed primarily without the introduction of tissue; type 1 – 
non-circumferential defects that preserve a viable strip of 
mucosa from the hypopharynx to the cervical esophagus; type 
2 – circumferential defects extending from the vallecula, i.e. the 
depression between the root of the tongue and the lingual surface 
of the epiglottis, to the thoracic inlet; type 3 – circumferential 
defects that extend from the level of the vallecula cranially to 
the oropharynx; type 4 – extensive defects that extend below 
the clavicles to the thoracic esophagus [5, 6]. In the work of 
M.V. Ratushny, this classification was systematized, and three 
types of defects were proposed. The first type is formed after 
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laryngectomy with the wall of the hypopharynx preserved. The 
second type is formed after laryngectomy without preservation 
of the hypopharynx walls. The third type is formed after multi-
organ resections [6–8].

 METHODS OF DELAYED 
RECONSTRUCTION OF PHARYNGEAL  
AND PHARYNGO-ESOPHAGEAL DEFECTS

In case of Blackwell and Urken Type 0 defects, local plastic 
material is used, i.e. tissues near the defect. This is a simple yet 
efficient technique available to majority of surgeons; it may 
be performed in a smaller less sophisticated operating room. 
Nevertheless, this type of plasty entails frequent formation of 
post-operative fistulae and strictures. Besides, this method is 
applicable to close only minor defects due to small quantities 
of plastic material [8, 9]. However, N. Süslü et al. (2016) 
showed in 602 patients that the early enteral feeding may be 
started even if local tissue is used as plastic material. In these 
patients, early enteral feeding was started within three days 
after the operation, and the incidence of fistulae was approx. 
11% [9]. With this type of defect, complications are usually 
related with radiotherapy or severe concurrent pathologies.

In case of Blackwell and Urken Type 1 defects, it is possible 
to use deltopectoral, pectoral, thoracodorsal and radial flaps 
[5, 6, 9–11].

The 10-year “Swee Keong Kang” study included 73 
patients (80% males) who had undergone the reconstruction of 
pharyngeal and pharyngo-esophageal defects with the use of the 
deltopectoral flap. 13 patients developed minor complications, 
such as leakages of anastomotic sutures, of which 10 were 
treated conservatively and 3 required additional reconstruction. 
In 13 patients, a pharynx to skin fistula developed, and in 6 
patients, constriction of the ‘neopharynx’ [12]. The advantages 
of the deltopectoral flap include the technical simplicity of 
forming the large-size flap; thin and flexible structure that fits 
well the cover tissue of the head and the neck in texture and 
color; no muscular structures of the chest and the shoulder are 
affected in harvesting the flap; the donor area is not located 
in the open parts of the body and may be concealed under 
clothing. The disadvantages include deformation of cover 
tissue in the donor area, specifically, in women this may 
result is cicatrical deformation of the breast and the nipple, 
and in men, in an increased hairiness: growth of hairs in the 
reconstruction area might bring discomfort [13, 14].

Some authors used the thoracodorsal flap involving the 
latissimus dorsi, predominantly in women, to eliminate 
deformation of the breast and formation of cicatrical tissue in 
the thoracic wall that occur after the plasty with the pectoral 
flap. This method, however, involves a major disadvantage: 
the harvesting of the material requires changing of the patient’s 
position on the surgical table [15, 16].

One of the most frequently used flaps is the pectoralis 
major myocutaneous flap (PMCC flap). The study by G. 
Montemari et al. (2012) involved a retrospective analysis 
of 45 reconstructions of pharyngeal defects with the use of 
PMCC flap performed from February 1995 to February 2008.  
Post-surgery complications related to the use of the flap were 
seen in 6.7% of the cases. The frequency of complications that 
required surgical revision was 2.2%. Two minor complications 
were found: constriction of the ‘neopharynx’ and formation 

of the fistula, both of these were rectified without surgical 
intervention. No complete or partial necrosis occurred in any 
of the cases. In the rest of the cases, the X-ray examination of 
the esophagus showed absence of fistulae and an adequate bore 
of the digestive tract. Eating through the mouth started on day 
10–12 after the operation with no problems of swallowing of 
liquid or solid food. Post-surgery radiation therapy performed 
in 30 patients was accepted well [17, 18].

PMCC flap is a safe, reliable and often used material 
providing a good volume of tissue. It does not entail 
microvascular technique and significantly reduces the surgical 
intervention time as compared to free flap reconstruction. 
Significant disadvantages, however, include the bulkiness of 
the donor site and unsatisfactory functional results compared 
to free flaps, both in terms of speech and swallowing. Besides, 
there complications were reported in the donor site that could 
affect the movement amplitude in the upper extremity [18, 
19]. An alternative method of tissue replacement in the 
pharyngeal and pharyngo-esophageal defects is the use of the 
radial forearm free flap (RFFF). It is considered to be safe, 
relatively easy to handle among other free flaps, flexible and 
reliable, with a rather long pedicle. The major drawback of 
this method of tissue reconstruction is the delicate nature of 
the donor site that requires a very careful elevation of the flap 
and that might result in post-surgery complications: these may 
seriously affect the function of the arm and, therefore, the 
quality of life. Besides, the RFFF requires a proper technical 
training on part of the surgeon, a large surgical crew, and a 
considerably long time of the surgery [20, 21].

In their study, Jerry W. Chao et al. (2015) reviewed the 
literature on delayed reconstruction of pharyngeal and 
pharyngo-esophageal defects with the use of PMCC and 
RFF flaps. The analysis of integrated data showed that in 301 
patients after the restoration with PMCC flap, fistulae were 
found in 24.7% of the cases, and reintervention was required 
in 11.3% of the cases. In 605 patients for whom RFF flap as 
used as restorative material, fistulae were found in 8.9% of 
the cases, and reintervention was needed in 5.5% of the cases. 
The was no difference in the incidence of strictures and in the 
transition to normal diet when these flaps were used  [22].

Patients with Blackwell and Urken Type 1 defects may 
experience complications with any kind of restorative material. 
The structure of complications has no visible differences. 
The onset of complications may be related to a number of 
factors, e.g. post-radiation changes in the tissue, severe 
concurrent conditions, weakened nutritive status, presence 
of inflammation and intoxication of the organism. However, 
there are no publications that assess the causes of post-surgery 
complications related to restorative material [23, 24].

In cases of Blackwell and Urken Types 2, 3 and 4 defects 
after the circumferential resection of the hypopharynx and 
the cervical esophagus, a more radical approach towards 
reconstructive surgery is needed. Restoration of these kinds 
of defects widely involve visceral flaps, viz. jejunal flap, and 
gastroepiploic flap [25, 26]. Rachel J. Walker et al. (2014) 
performed a retrospective analysis of complications in 104 
patients after reconstruction of pharyngo-esophageal defects 
with the use of the jejunal flap. Out of the 104 patients, early 
complications involving the use of the flap were identified in 14 
(13%) patients, but the survival of the flap was 97%. 11 (11%) 
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patients developed a fistula on average in 15 days following 
the surgery, and 11 (11%) patients had minor complications in 
the donor site. A total of 95 (91%) patients were able to resume 
oral alimentation at the time of discharge [27]. The jejunal 
flap has a long vascular pedicle of an adequate diameter that 
allows for the use of the flap in case of large defects while 
providing low complication rate. The flap also retains some 
peristaltic action; however, it does not coordinate with other 
tissues, which might cause problems with swallowing.

In their study, J.M. Viñals Viñals et al. (2017) performed 
a retrospective analysis of clinical cases of patients who had 
undergone pharynx and esophagus reconstruction with the use 
of the gastroepiploic free flap after laryngopharyngectomy for 
pharynx or larynx cancer in the period from 1992 to 2012. 
In two cases, abdominal evisceration was observed, whereas 
other patients experienced no abdominal complications. In 3 
(11.5%) of patients, total necrosis of the flap was observed. In 
20 patients, the post-surgery period had no complications [28].

The gastroepiploic flap contains quite a bit of vascularized 
omentum by means of which it is possible to cover the 
anastomosis and the major blood vessels of the area. It has a 
long vascular pedicle, which allows for a wider area of usage 
of mircrosurgical anastomoses. However, it requires a longer 
operation, which may increase surgical risks. Last, but not 
least is that the flap is susceptible to the same abdominal 
complications as the jejunal flap [29].

The RFF flap and the anterolateral thigh flap (ALT flap) 
are the two of the most frequently used free flaps that are 
harvested circumferentially to cover the defect. The RFF 
flap is considered a safe, relatively easy, flexible and reliable 
flap with a rather long vascular pedicle hat can be used to 
reconstruct the circumferential defect of the pharynx. However, 
the incidence rate of fistulae and constrictions is higher when 
compared to the ALT flap. Other downsides of using the 
RFF flap include worse functional outcomes, presence of 
hair, mismatch of skin color and complications in the donor 
site. The ALT flap is a widely used flap that has become an 
alternative to the radial forearm flap in the reconstruction of 
the pharyngeal area. It may be used in various forms, as can 
be the forearm flap, to reconstruct both the extensive and 

partial defects. Just as the radial forearm flap, it is a reliable 
and safe flap with a similarly low perioperative mortality and 
flap necrosis occurrence. The incidence rate of transcutaneous 
fistulae and constrictions is also lower than is the case with 
the radial forearm flap [30–32].

The study of N.C. Tan et al. (2015) analyzed complications 
and compared the incidence rate of fistulae and strictures 
among ALT and RFF flaps, and flaps from the tissue of the 
jejunum in cases of circumferential reconstruction of the 
pharynx and the esophagus. In 40 patients, only one leakage 
of the ALT was found. The incidence of fistulae was 33%, 50% 
and 30% in the ALT, RFF, and jujunal flap groups, respectively. 
The incidence of strictures was 38.1%, 57.1% and 0% in the 
ALT, RFF, and jujunal flap groups, respectively [33].

Thus, the use of visceral and free flaps in defects of types 2, 
3 and 4 also entails the risk of complications in the post-surgery 
period [34]. Various factors associated with the weakened status 
of the patient, post-radiation and inflammatory changes can lead 
to a complicated course of the postoperative period [35].

 CONCLUSION
Delayed reconstruction of pharyngeal and pharyngo-

esophageal defects in oncology patients involves the use of 
various reconstructive tissues: covering tissues, tissues on 
axial blood supply (deltopectoral, pectoral, thoracodorsal 
material), free flaps (RFF, ALT) and visceral flaps from the 
gastro0intestinal tract allowing for restoration of the integrity 
and the slit of the pharynx [36, 37]. With all types of plastic 
surgery, complications may develop in the postoperative period.

As the analysis of scientific literature has shown, the most 
frequent complications after delayed reconstructive surgeries 
are anastomotic failure with subsequent formation of fistula 
and stricture [38]. The causes of these complications, given 
the viability of the reconstructive material, may be the post-
radiation changes, presence of an inflammatory process in 
the tissues in the defect area, weakened nutritive status of 
the patient, and some others [39, 40]. Therefore, planning of 
delayed reconstruction of pharyngeal defects, as far as time 
frame and type of reconstructive material are concerned, 
necessitate a personalized approach in each clinical case.  
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