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AbstrAct:   Patients with head and neck cancers have an increased risk of second malignant neoplasm occurrence (25% in long-term fol-
low-up, 4% yearly). Most patients with a primary tumor can be treated with organ-preserving strategies including radiothera-
py (RT) or chemoradiotherapy (CRT). Very often after radical surgical excision there are indications for adjuvant radiotherapy. 
However, if recurrence or second malignancy will develop after definitive primary RT, there are limitation to use therapeutic 
dose of radiation again for the same area. Salvage surgery is regarded as the only curative option in those cases. In our study 
we analysed 3 patients, who presented with head and neck second cancer in the area of hypopharynx, within 10-25 years 
after primary radiotherapy due to oropharyngeal and laryngeal cancer. A total pharyngectomy with larynx preservation and 
bilateral neck dissection were performed in the first case and the radial forearm free flap (RFFF) was used for reconstruction 
of the pharynx. Second patient, due to perilaryngeal invasion in radiological images, underwent total pharyngolaryngectomy 
with selective bilateral cervical lymph nodes dissection and digestive track was restored also with RFFF. The third patient 
had previously undergone laryngectomy and after total pharyngectomy the free autologous jejunal flap (FAJF) was used for 
reconstruction.  The main goal of reconstruction after salvage surgery due to hypopharyngeal cancer is to reconstruct the 
digestive tract. The other important aspect is to optimize the anatomy for voice rehabilitation and swallowing. Unfortunately, 
radiation and chemotherapy impair wound healing, which indicates increased risk of postoperative complications and makes 
salvage surgery results unpredictable.

Keywords:   head and neck cancer, second primary cancer, hypopharyngeal cancer, salvage surgery, digestive tract reconstruction, radial 
forearm free flap, free autologous jejunal flap

streszczenie:    U chorych z rozpoznanym rakiem w rejonie głowy i szyi istnieje duże – bo sięgające 25% w obserwacji odległej – ryzyko 
wystąpienia drugiego ogniska nowotworu. To samo ryzyko w skali roku wynosi 4%. U większości pacjentów w leczeniu pier-
wotnego nowotworu wykorzystana jest metoda radioterapii jako leczenie radykalne lub uzupełniające zabieg chirurgiczny. 
W przypadku drugiego ogniska raka możliwość powtórnego zastosowania radioterapii w dawkach terapeutycznych na ten 
sam obszar jest ograniczona. Leczeniem z wyboru pozostaje chirurgiczna resekcja, zwana ratującą (salvage surgery). W 
pracy przedstawiono opisy przypadków trzech pacjentów z drugim ogniskiem nowotworu w obrębie krtaniowej i/lub ust-
nej części gardła, u których w przeszłości (obejmującej 10–25 lat) zastosowano leczenie radioterapią odpowiednio z powodu 
raka migdałka podniebiennego oraz raka krtani. U wszystkich chorych wykonano chirurgię ratującą z zastosowaniem różnych 
metod rekonstrukcji drogi pokarmowej. U pierwszej chorej wykonano całkowitą faryngektomię z zachowaniem krtani oraz 
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It was also established that the total risk of secondary malignant 
tumors caused by past exposition to radiation amounts to 1.4% 
among patients surviving more than 10 years after treatment [7]. 
Currently, as mean age of patients undergoing radiotherapy (RT) 
decreases and more complex treatment methods are implemen-
ted, there is growing concern regarding increased incidence of 
radiation-induced cancers. The literature is abundant in data on 
the risk of second cancer development – a two-fold or even three-
-fold increase in the risk of secondary malignancy has been no-
ted with the use of modern intensity-modulated radiation therapy 
(IMRT) compared to 3-dimensional conformal radiation therapy 
(3DCRT) [7,8]. 

In clinical practice it means that over the following years the po-
pulation of patients with SPC may grow and increasingly often 
we will consult patients requiring repeated oncological therapy. 
In most patients with primary head and neck tumors radiothera-
py is used as radical treatment or adjuvant to surgery. There are 
literature reports on possible repeated radiation with modern ro-
botic radiosurgical techniques (CyberKnife) in carefully selected 
cases of head and neck SPCs [8]. 

In everyday practice for patients with SPC it is not possible to per-
form repeated radiotherapy in therapeutic doses in the same region. 
The success of radical therapy and patient prognosis depend on 
surgical resection of malignancy, also known as “salvage surgery”.

cAse report

Patent no. 1.
A 65-year-old woman was admitted to the Department of Oto-
laryngology of the Medical University of Warsaw due to a tumor 
located in the oropharynx and hypopharynx, causing increasing 
difficulty in swallowing. The patient had undergone radiochemo-
therapy due to cancer of the right tonsil 25 years ago. She denied 
smoking tobacco. 

Physical examination revealed an exophytic lesion on the poste-
rior wall of the oropharynx and hypopharynx, extending on the 
right side of the lateral pharyngeal wall; vocal fold mobility was 
unaffected (Figure 1). Magnetic resonance imaging (MR) showed 
a contrast-enhanced tumor in the oropharynx (thickness of infil-
tration 11 mm) and hypopharynx (thickness of infiltration up to 
6 mm) extending from palatopharyngeal arches to the piriform 
fossa (length of infiltration 5 cm). Laryngeal structures were not 
infiltrated (Figure 2). 

introdUction

Patients with malignant tumors of the head and neck, especially 
involving the oral cavity, oral and laryngeal parts of the pharynx 
and the larynx itself, are at high risk of developing the second ma-
lignant tumor reaching as much as 25% in long-term follow-up 
and 4% per year [1]. Multiple primary tumors may develop at the 
same time or within up to 6 months from the first diagnosis – in 
such cases we call them synchronous tumors. However, more often 
they develop in the course of a long-term observation – these are 
the so-called metachronous tumors. In the literature metachrono-
us tumors are also known as second primary cancers (SPC). The 
term “second primary cancers” is used for lesions that seem to be 
related to previously treated or untreated tumors but developed 
independently, not by recurrence or metastasis. 

The majority of recurrences take place during the first 24 months 
after radical treatment, while after 42 months they become rare 
(62%, 82%, 91% after 18, 24 and 36 months, respectively) [2,3]. 
Therefore, intensified control of patients is particularly important 
in this period. Recommendations include: monthly visits during 
the first year after treatment, every 2-3 months in the second and 
third year and every six months in the fourth and fifth year. One 
of the Danish analyses demonstrated that asymptomatic patients, 
who constitute up to 12% of relapses, benefit from such a thoro-
ugh observation the most, as compared to patients reporting to 
follow-up visits early due to the presence of specific symptoms [2]. 
A patient is considered disease-free after five years without the 
relapse. Routine continuation of follow-up is not recommended. 
In contrast to relapses and distant metastases, the frequency of 
which decrease over the course of follow-up, the risk of SPC stays 
constant at 5-30% and extends beyond the 5-year observation pe-
riod. According to epidemiological studies, the risk of SPC is the 
lowest among patients with squamous cell carcinoma associated 
with HPV infection [1, 4]. 

However, the incidence of SPC is higher among patients with con-
tinuous exposition to carcinogens, mainly tobacco smoke [1, 5]. A 
multicenter study by Leoncini et al. demonstrated that important 
predictive factors for SPC included advanced age and alcohol con-
sumption among patients with laryngeal cancer  and female sex 
in case of oropharyngeal cancer [6]. Development of SPC in the 
upper part of the airway and gastrointestinal tract is explained by 
field cancerization theory that was first proposed by Slaughter et 
al. in 1953 and pertains to continuous exposition of the mucosa 
to cancerogenic factors, leading to formation of precancerous le-
sions and subsequent malignant transformation. 

operację węzłów chłonnych szyi obustronnie, a do rekonstrukcji gardła wykorzystano płat skórny z przedramienia. U drugiej 
pacjentki – ze względu na szerzenie się nacieku raka okołogłośniowo – przeprowadzono całkowitą laryngofaryngektomię 
z selektywnym usunięciem układu chłonnego szyi obustronnie i również zastosowano płat skórny z przedramienia do od-
tworzenia drogi pokarmowej. U trzeciego chorego, który przed 14 laty przeszedł laryngektomię całkowitą i uzupełniającą 
radioterapię, wykonano przeszczep autogenny jelita cienkiego w celu odtworzenia ciągłości przewodu pokarmowego na 
szyi. Chirurgiczne leczenie drugiego ogniska raka w rejonie głowy i szyi po uprzedniej radioterapii jest dużym wyzwaniem ze 
względu na konieczność rozległej resekcji w tkankach zmienionych po napromienianiu, doboru optymalnych technik rekon-
strukcyjnych oraz trudne do przewidzenia wyniki funkcjonalne tych operacji.

słowA KlUczowe:   nowotwór złośliwy, głowa i szyja, drugie ognisko, chirurgia ratująca, rekonstrukcja drogi pokarmowej
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Microdirectoscopy with evaluation and sampling of lesions for 
histophathological examination was performed. Histopathology 
confirmed the presence of keratinizing squamous cell carcinoma. 
The resection of the posterior and both lateral walls of the  pha-
rynx was performed through lateral pharyngectomy and extended 

1 cm above the free margin of the soft palate up to the postcorti-
coid area. On the lateral walls the incision was carried anterior-
ly to the space after the excised palatine tonsil, within epiglottal 
vallecular and along aryepiglottic folds, sparing the larynx. At the 
oropharyngeal level infiltration involved the pharyngeal constric-
tor muscles, which was the cause for the resection of prevertebral 
muscles. Mucosal membrane with a margin of healthy tissues was 
collected intraoperatively for histopathological examination in or-
der to verify the completeness of resection. Radical lymph node 
resection was also performed on the right side and selective lym-
phadenectomy (group II and III lymph nodes) on the left. Excised 
tissues of the throat were reconstructed using a free flap from the 
left forearm with end-to-end anastomosis of the radial artery with 
facial artery and end-to-side anastomosis of radial vein with inter-
nal jugular vein. Histopathological examination confirmed clean 
surgical margins. Excised lymph nodes were free from cancer in-
filtrations. During the postoperative period the patient received 
nutrition through a nasogastric tube. The postoperative period was 
unremarkable and tracheostomy was closed on day 14. Following 
removal of a feeding tube and assessment of swallowing function 
a decision was made to perform gastrostomy using a classic tech-
nique. The patient was consulted by a phoniatrist and a speech 
therapist. Physiotherapy was implemented, including larynx-li-
fting exercises, soft palate electrostimulation and sensory stimu-
lation. Videostroboscopy demonstrated normal mobility of the 
vocal folds. Control computed tomography (CT) visualized two 
fluid-filled spaces, 25x24 mm and 21x16 mm in diameter, with a 

Fig. 1.  Exophytic lesion on the posterior wall of the oropharynx and hypopharynx 
passing onto the right lateral wall in patient no. 1 in fiberoscopic examination in 
white light (1a) and Narrow Band Imaging (1b).

Fig. 2.  Transverse scans of the neck in magnetic resonance imaging (MR) of patient no. 1 
showing contrast-enhanced tumor: 2a. from the level of palatopharyngeal arches, 
2b. in the oropharynx, 2c. in the hypopharynx.

Fig. 3.  Transverse scan of the neck in computed tomography examination of patient no. 1 
showing two fluid-filled spaces on the right side of the neck (dimensions: 25x24 mm 
and 21x16 mm; density: 30 HU).

Fig. 4.  Control nasofiberoscopy in Narrow Band Imaging in the 3rd year of follow-up in 
patient no. 1 (border between skin flap and the mucosa is demarcated with a red 
dotted line): 4a. upper margin of the skin flap in the nasopharynx, 4b. view onto the 
larynx and hypopharynx, 4c. right lateral wall of the pharynx, 4d. left lateral wall of 
the pharynx, 4e. piriform fossa – right side, 4e. piriform fossa – left side.
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resection of the right thyroid lobe was performed in this patient. 
Gastrointestinal tract was reconstructed using a free flap from the 
forearm. Gastrostomy was inserted. Histopathology confirmed the 
absence of neoplastic cells in surgical margins. The excised lymph 
nodes were free from neoplastic infiltration. The postoperative co-
urse was unremarkable. The patient required supplementation of 
thyroid hormones – 137 µg of Euthyrox was administered from 
the 9th postoperative day. Wound healing was normal.  

Control X-ray with uropolin was performed on the 15th posto-
perative day – contrast medium passed freely through the throat 
and esophagus into the stomach without signs of leakage beyond 

density of 30 HU on the right side. The larger reservoir containing 
air bubbles was located at the level of the mandibular angle and 
the second a little lower, laterally to the skin flap and anteriorly 
to cervical vessels (Figure 3). Revision of the surgical wound was 
performed and reservoirs filled with serous fluid were identified 
intraoperatively. Antibiotic therapy was reintroduced. Another CT 
performed 14 days after revision showed that fluid spaces reduced 
in size and tracheostomy was closed. The patient was discharged 
home in good condition and a recommendation to report at the 
clinic in one month for follow-up tests, which were unremarka-
ble. Currently, the third year of follow-up has passed. Control en-
doscopy and MR demonstrated no signs of recurrence (Figure 4). 
Tests showed normal phonatory function, although oropharyngeal 
dysphagia is still present despite physiotherapy of swallowing.  In 
functional assessment of swallowing no aspiration was present for 
a 10-mL portion of liquid during supraepiglottic swallowing and 
such portions can be taken in orally. Basic nutrition is continued 
through gastrostomy. Half a year after surgery the patient retur-
ned to work and remains professionally active. 

Patient no. 2
A 70-year-old woman, treated with radical radiotherapy due to 
laryngeal cancer 10 years ago, reported to the clinic due to the se-
cond neoplastic tumor in the posterior wall of the hypopharynx. 
The patient continued to smoke (over 20 cigarettes/day). More-
over, for many years she worked in hazardous conditions, exposed 
to organic solvents. The patient underwent microdirectoscopy, 
which revealed infiltration of the posterior pharyngeal wall on the 
right side extending to the midline, reaching the free margin of the 
epiglottis from the top, slightly infiltrating lateral pharyngeal wall 
from the side and descending 3 cm below the top of the aryteno-
id interiorly. The histopathological examination of the collected 
samples confirmed the diagnosis of G2 keratinizing squamous cell 
carcinoma of the hypopharynx.  MR showed a 51 mm long and 3-6 
mm thick tumor, extending from the level of the piriform recess 
(C4) to C6, encircling the walls of the hypopharynx and the ce-
rvical part of the esophagus. Moreover, neoplastic infiltration was 
present at the level of upper part of the right thyroid lobe, adhered 
to the thyroid gland and posterior surface of cricoid cartilage, re-
aching prevertebral fascia without infiltrating it. Cervical lymph 
nodes were not enlarged. Figure 5. Laryngopharyngectomy with 
selective neck dissection (level II, III and IV on the right side) and 

Fig. 5.  5a. Sagittal scan of the neck in the midline in magnetic resonance imaging 
(MR) of patient no. 2 showing a contrast-enhanced tumor (51 mm in length and 
3-6 mm in thickness) spreading from the level of the piriform fossa (C4) to the 
level of C6.  5b. Transverse scan of the neck in MR showing an infiltration of the 
paraglottic area and extending to the right thyroid cartilage (arrow).

Fig. 6.  Control (at 5 months) endoscopy of the pharynx in patient no. 2. Normal upper 
margin of the flap and the mucosa (6a), middle segment of the pharynx recon-
structed with skin flap (6b), inferior anastomosis of the skin and the mucosa (6c).
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pathological examination; 2. Tumors must have different locations 
and have their own unique morphology; 3. possibility of the second 
tumor being a metastasis has been ruled out [9].

Second primary tumor among patients with head and neck can-
cers is the second most frequent cause of death [10]. It is also an 
important factor for increased morbidity and mortality among 
patients who had been effectively treated at an early stage of head 
and neck cancer [11]. SPCs are most often identified in the lungs 
(31%), head and neck region, where oral cavity constitutes the most 
frequent location (17%), and esophagus [12]. Thus, therapy of SPC 
depends on the location of the lesion and its advancement. There 
are no unequivocal guidelines regarding optimal management of 
SPCs of the head and neck region and the decision is often diffi-
cult, since these patients had already undergone a certain scheme 
of treatment, including surgery, primary or adjuvant RT or con-
current chemoradiotherapy (CRT). It is important to differentiate 
patients with SPC from those with cancer recurrence, as the for-
mer have better prognosis [12]. 

Salvage surgery of the head and neck is used both in cases of can-
cer recurrence, after increasingly more popular organ-sparing 
therapy with RT or CRT, as well as in second primary tumors. It 

the reconstructed wall of the gastrointestinal tract. Figure 6. Oral 
nutrition with  liquid diet was introduced and gradual increase of 
meals density was recommended. After 7 months the patients was 
asymptomatic, ingested soft solid foods. Control endoscopy and 
contrast X-ray were unremarkable. Figure 7. In the 8th month the 
patient presented at a visit reporting difficulty swallowing – control 
CT of the neck and chest revealed two focal lesions in the third seg-
ment of the left lung as well as esophageal wall enhancement from 
C7 to Th2 after contrast administration. Following consultation 
of a thoracic surgeon, the patient was referred for chemotherapy. 

Patient no. 3.
A 67-year-old male patient, 14 years after total laryngectomy with 
resection of the right thyroid lobe and adjuvant RT due to T4aN0M0 
laryngeal cancer, reported to the clinic because of difficulty swal-
lowing that had been growing over the past 6 months. MR showed 
thickening and enhancement (8x10 mm in diameter and 26 mm 
in length) of the right hypopharyngeal wall (approximately at the 
level of the removed hyoid bone). Figure 8. Endoscopy of the hy-
popharynx revealed a right-sided exophytic lesion. Figure 9. Direct 
laryngoscopy was performed and tissue samples were collected for 
histopathological examination, demonstrating circumferential infil-
tration of the walls of the lower pharynx that completely obstructed 
its lumen. Classical gastrostomy was performed. Histopathologi-
cal examination confirmed the diagnosis of keratinizing squamo-
us cell carcinoma. The patient underwent total pharyngectomy 
with right-sided selective neck dissection . The digestive tract was 
reconstructed with jejunal free tissue transfer with microvascular 
anastomosis. Postoperative period was uneventful. The patient was 
discharged home on the 15th day after surgery with dietary recom-
mendations regarding fluid diet for 3 weeks and then gradual thic-
kening of meals. It has been 7 months of follow-up now and the 
patient ingests meals through the oral route. 

discUssion

Second primary tumor is defined as follows based on the Warren 
and Gates criteria: 1. tumors are diagnosed as malignant in histo-

Fig. 7.  Frontal (7a) and sagittal (7b) view of control x-ray examination with uropolin 
administration in patient no. 2 – no signs of contrast leakage beyond the walls 
of the reconstructed part of the gastrointestinal tract.

Fig. 8.  Transverse scans of the neck in magnetic resonance (MR) imaging of patient no. 3 
showing thickening and enhancement of the right hypopharyngeal wall.

Fig. 9.  Right-sided exophytic lesion of hypopharyngeal mucosa in patient no. 3 visualized 
in endoscopy (9a), magnification (9b).

Fig. 10.  Control (at 4 months) endoscopy of the hypopharynx reconstructed with the 
jejunal free tissue transfer in patient no. 3. Normal mucosa of the intestinal 
graft (10a), inferior anastomosis of the intestine and the mucosa of the cervical 
part of the esophagus (10b). 
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patient taking into consideration his/her surgical risk, comorbi-
dities and prognosis. 

In a multicenter analysis comparing outcomes of total pharynge-
al reconstruction using muscle flaps (ALT and pectoral) and skin 
flaps (RFFF), Chepeha found no differences with regard to the fre-
quency of skin fistula formation, but demonstrated worse results 
with respect to swallowing and speech among patients treated 
with a muscle flap [15]. Tan et al. showed that hypopharyngeal 
reconstruction using a jejunal free tissue transfer provided better 
outcome with regard to swallowing function due to less frequent 
stenosis of the reconstructed part of the GI tract [18].

Prognosis of patients treated with salvage surgery depends pri-
marily on the degree of disease advancement. Five-year survival 
in case of stage II disease amounts to 40%, while for stage III and 
IV only to 20% [2]. The prognosis is poorer when the infiltration 
is located on the posterior pharyngeal wall [19]. Other unfavora-
ble prognostic factors include postoperative complications, nar-
row or histopathologically positive surgical margins [20]. Modern 
surgical robotics and stereotactic radiosurgery will probably be 
more broadly available in the future. There is a hope that advan-
ces in immunochemotheraphy will result in better prognosis for 
patients with SPC. 

conclUsions

It is important to control the epidemiology and therapy of patients 
with SPC who had been treated for head and neck cancers in the 
past in order to develop optimal therapeutic plan and improve 
their long-term prognosis.

Patients after RT due to head and neck cancer should be followed 
up for more than 5 years to monitor for SPC development. 

Reconstructive surgery techniques used after SPC excision con-
stitute effective therapeutic solutions. 

The analysis of larger groups of patients with SPC will enable de-
velopment of optimal and detailed therapeutic guidelines.

has been verified that the risk of complications associated with 
surgical wound healing is much higher in a previously irradiated 
region. Molecular studies show that RT/CRT may influence bio-
chemical processes in the tissues and induce chronic inflammation 
(elevated levels of proinflammatory cytokines, greater expression 
of adhesion molecules), create proinflammatory conditions, distur-
bing the balance of coagulation factors, and promote fibrosis (by 
stimulating collagen synthesis and inhibiting angiogenesis) [13].  
Radical surgical resection of SPC in the oral or laryngeal part of 
the pharynx without the need for reconstruction is only possible 
in early stages (T1) of disease. Unfortunately, SPCs are even more 
scantly symptomatic than primary tumors, not only due to desen-
sitization of pharyngeal mucosa after RT, and in the majority of 
cases they are diagnosed in advanced stages.  Pujo et al. estimated 
that over 70% of patients requiring salvage surgery due to cancer 
recurrence in the region of the hypopharynx and larynx require 
reconstruction in order to close tissue deficits and restore paten-
cy of the gastric tract [14]. Reconstructive surgery using free flaps 
with microvascular anastomosis gradually became the standard 
of treatment due to conditions that favor healing of well-vascula-
rized tissues transplanted into poorly vascularized microenviron-
ment that had previously been exposed to RT. The salvage surgery 
of hypopharyngeal cancer usually requires total laryngopharyn-
gectomy. Partial resections with sparing of the entire or parts of 
the larynx are not recommended in clinical practice and requ-
ire thorough assessment of technical conditions and functional 
outcomes. Among methods of reconstruction of circumferential 
resections of the hypopharynx the most commonly used techni-
ques include radial forearm free flap (RFFF), anterolateral thigh 
flap (ALTF) and jejunal free tissue transfer. On the other hand, a 
pedunculated pectoral flap is usually used in the management of 
fistulas after salvage laryngectomy. It should be noted, however, 
that even though the use of free flaps reduces functional deficits 
and enables more extensive surgery, it is also associated with the 
risk of postoperative complications. There is higher incidence of 
wound infection, wound dehiscence, thrombosis, flap necrosis, 
abscess formation, intradermal fistula, or major bleeding into the 
surgical wound [16]. General complications from neurological, re-
spiratory and cardiovascular systems are also more frequent and 
the hospitalization time is significantly prolonged [16, 17]. There-
fore, extensive salvage surgery must be adjusted to an individual 
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