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CASE REPORTS

Abstract

We present a clinical case with a complete endoscopic and clinical effect after endoscopic treatment of a patient with laryngeal cancer involv-
ing the upper third of the esophagus. The patient was treated as follows: conformal radiation therapy TFD = 40 gr, targeted chemotherapy
using Cetuximab (total dose of 1800 mg). 1.5 months after the end of the treatment, a residual laryngopharyngeal tumor with a spread into the
upper third of the esophagus was found during videolaryngoscopy examination. The result of the following histological examination was G2
squamous cell carcinoma. From August 2015 to February 2017, the patient underwent 8 photodynamic therapy sessions in combination with
argon plasma coagulation. A control videolaryngoscopy, carried out 1 month after the final session, showed complete tumor regression without
cicatricial deformity and narrowing of the esophageal lumen.

Keywords: photodynamic therapy, laryngopharyngeal tumor, fotoditazin.

For citations: Legostaev V.M., Babenkov O.Y., Balitskiy G.V. Combined endoscopic treatment of a patient with cancer of the hypopharynx to the
upper third of the esophagus, Biomedical Photonics, 2018, vol. 7, no. 4, pp. 35-40. (in Russ.) doi: 10.24931/2413-9432-2018-7-4-35-40.

Contacts: Legostaev V.M., e-mail: oncoendo@aaanet.ru

KOMBHNHNPOBAHHOE SHOOCKOIMMNYECKOE JIEHEHME
BOJIbHOIO PAKOM FOPTAHOTJIOTKH
C PACIMPOCTPAHEHMEM HA BEPXHIOKO TPETb MULLEEBOOA

B.M. Jleroctaes, O.lO. babenkos, I.B. Banuukuit
PocToBckui HOyYHO-MCCNELOBATENLCKMIM OHKONOMMYeckuit MHCTUTYT, PocToe-Ha-LoHy, Poccus

Peslome

ABTOPbI OMUCHIBAIOT KIIMHNYECKOEe HabntoeH1e C MOMHbIM KNIMHUYECKMM 3G PEeKTOM NOocsie SHAOCKOMNMYECKOro leYeHnsA 60JIbHOro Ppakom rop-
TaHOI/IOTKM, BOB/IEKaIOLLM BEPXHIOW TPeTb nuLleBofa. MalumeHT nonyyan neyeHvie B obbeme: KoHpopmHan nyyesas Tepanusa COJl = 40 Ip,
TapreTHasa XMMroTepanus NpenapaTom LeTyKcumab, cymmapHoi go3on 1800 Mr. Yepes 1,5 Mec nocsie OKOHYaHUA IeYeHUs Ha BULEO-NapUH-
rockonuu 6binia BbiAABNIEHa OCTaTOYHAA OMyXO0/b FOPTAHOIIOTKM C PacnpoCTpaHeHVIEM Ha BEPXHIOIO TPeTb NuilleBoaa. PesynbTat ructonornye-
CKOrO MCCNIeA0BaHMNA — MIOCKOKNETOUHbIN paK, G2. C aBrycTa 2015 no ¢peBpanb 2017 I. naymeHTy 6bi110 NpoBefeHO 8 KypcoB GoToANHaMUYEE,
CKOW Tepanuu B COYETaHNM C aproHOMNIasmMeHHON Koarynaumen. Ha KOHTpONbHON BUAEONapUHIOCKONUM, BbIMOIHEHHOM Yepe3 1 mec nocne
nocnefHero Kypca, 3apeructTpupoBaHa nosHas perpeccusa onyxonm 6e3 pybLosoi fedpopmaLm nim Cy>KeHna npocseTa NULLeBoAa.

KnioueBble cnoBa: $oTofMHaMMUecKas Teparnus, ornyxosb FOPTaHOIMOTKY, GOTOANTA3UH.
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Introduction

The laryngopharynx is an anatomically complex area  tory and digestive tracts» [1]. The prevalence of laryngo-
that plays an important role in the body’s processes of  pharyngeal cancer in the Russian Federation amounted
respiration and digestion, which led to the creation of the  to 11.7 people per 100,000 population in 2016, while the
term still used in the literature, «decussation of respira-  prevalence of esophageal cancer was 9.2 people per

BIOMEDICAL PHOTONICS T.7,N24/2018

35



)
'_
o
O
o
L
o
L
)
<
@)

Legostaev V.M., Babenkov Q.Y., Balitskiy G.V.

Combined endoscopic treatment of a patient with cancer of the hypopharynx
to the upper third of the esophagus with complete clinical and endoscopic effect

100,000 population. In 2016, laryngopharyngeal cancer
at the 1st and 2nd stages was only diagnosed in 3.2%
and 13.5% of cases, respectively. Similar indicators for
esophageal cancer are significantly higher and amount
to 6.2% at the 1st stage and 24.2% at the 2nd stage. This
difference can be explained by the fact that dysphagia is
manifested much earlier in the case of esophageal cancer
compared to laryngopharyngeal cancer due to narrow-
ing of the organ lumen diameter.

The average rate of late-stage diagnosis of laryngo-
pharyngeal cancerin Russia is 43.1%, which is second only
to pancreatic cancer (60.5%). These figures are directly
correlated to the high mortality rates in the first year after
the diagnosis, which are 41.0% and 58.5% for laryngo-
pharyngeal cancer and esophageal cancer, respectively.
The search for ways to improve early diagnosis and treat-
ment of laryngopharyngeal cancer and esophageal can-
cer is a critical task of the modern medicine [2].

In Russia, there is the following trend in the applica-
tion of different methods of treating malignant tumours:
the proportion of surgeries as an independent type of
treatment continues to grow. In 2016, it amounted to
54.3% (53.7% in 2015), while the proportion of combina-
tion or comprehensive treatment continued to decrease
and reached 31.2% (31.3% in 2015), and the proportion
of the radiological method alone was 9.8% (10.1% in
2015). The frequency of use of the radiation therapy as an
independent type of treatment for laryngopharyngeal
cancer amounted to 17.1% in 2016. The combination or
comprehensive method was used to treat laryngopha-
ryngeal cancer in 50.8% of cases and esophageal cancer
in 49.1% of cases. The rate of using the chemoradiation
as an independent type of treatment for laryngopharyn-
geal cancer was an order of magnitude higher than the
one for esophageal cancer and amounted to 15.7% and
1.4%, respectively [3].

In recent years, photodynamic therapy (PDT) has
been increasingly used in oncology along with generally
accepted methods of treating malignant tumours (sur-
geries, radiation therapy, medical therapy and their com-
binations). This treatment method is based on the inter-
action between a photosensitizer (PS) and light radiation
having a wavelength corresponding to the absorption
maximum of the applied PS. As a result, photochemical
processes are initiated in cells of a malignant tumour and
then lead to its death [4].

The development of methods of a direct destructive
effect on malignant tumours, such as electroresection,
argon plasma coagulation, laser destruction, cryodestruc-
tion, radio frequency ablation, significantly expanded
the capabilities of surgeons, allowing them to perform
cytoreductive surgeries more safely and efficiently. How-
ever, none of these methods has a systemic exposure on
cancer patients due to significant limitations and contra-
indications. In contrast to the above mentioned methods

of tumour exposure, PDT has a number of advantages,
including the following:

1. The direct selective cytotoxic (apoptosis, necrosis)
effect on cancer cells that have accumulated a pho-
tosensitizer [5-71.

2. The selective damage to the endothelium of blood
vessels of a malignant tumour [10, 11].

3. The activation of antitumour immunity due to the
selective damage to cell membranes and blood
vessels of a malignant tumour [8, 9].

4. PDT is exceedingly rare complicated by perforation,
bleeding, fistula and cicatrical strictures formation
[10].

5. The latest generation photosensitizers are non-
toxic, so the number of PDT courses is unlimited.

Indication for endoscopic PDT:

1. The main organ-preserving method of minimally
invasive treatment of malignant tumours at the Tis-
TINOMO stage for the complete eradication of the

tumour.

2. Reopening of respiratory and gastrointestinal
tracts.

3. Cytoreduction and stabilisation of the tumour
growth.

4. The treatment method chosen for malignant
tumours, when the possibilities of other treatment
methods are exhausted [10].

According to the Rostov Cancer Research Institute
(RCRI), in cases where other methods of antitumour treat-
ment have been exhausted, endoscopic PDT allowed to
achieve the full or partial (a decrease in the tumour lesion
size by more than 50%) effect in 81.8 % of cases [10].

There are no absolute contraindications to PDT. Rela-
tive contraindications to endoscopic PDT are a patient’s
severe general somatic condition and unstable hemody-
namics.

In the department of intraluminal diagnostics of the
RCRI, endoscopic photodynamic therapy (PDT) is suc-
cessfully used in combination with argon plasma coagu-
lation (APC) of malignant tumours of the laryngopharynx
and esophagus when surgical or combined treatment is
not possible.

The patient K., 59 years old, was referred to the RCRI
with a diagnosis of T2ZNOMO laryngopharyngeal cancer,
the 2nd stage, clinical group 2. The conclusion of the
histological examination was moderately differentiated
squamous cell cancer without keratinisation, G2. Coex-
isting diseases: coronary heart disease, stable angina,
postinfarction cardiosclerosis (2005), chronic heart fail-
ure, myocardiodystrophy, arterial hypertension at the 3
stage, gastric ulcer in remission.

According to the results of the computed tomogra-
phy of the chest and abdominal cavity, ultrasound inves-
tigation of the neck and abdominal cavity, no data on
the presence of regional and distant metastases of the
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Puc. 1. Pe3synbtathl BUAE0IAPUHIOCKONUU U BUAE0330(haroCKonum:
a, b — peanayanbHas onyxonb 3afHen CTEHKU rOPTaHOINOTKM;

C — paK yCTbs NULEeBOAa C BOB/IeYEHWEM ero BepxHen TpeTu (d — 0CMOTP B peXxume y3KoCMneKTpaaibHON 3HJ0CKONUM)

Fig. 1. Results of videolaryngoscopy and videoesophagoscopy:
a, b - residual tumor of the hypopharynx posterior wall;

¢ — cancer of the mouth of the esophagus with the involvement of its upper third (d — narrow-band imaging endoscopy examination)

tumour were found. In April 2015, the patient underwent
combined chemoradiation therapy (conformal radiation
therapy, a single boost dose = 2.4 Gy x 5 fractions per
week, a total boost dose = 40 Gy) and targeted chemo-
therapy with cetuximab at a total dose of 1800 mg.

1.5 months after the treatment, the patient under-
went the follow-up videolaryngoscopy (VLS): the mucosa
of arytenoid cartilages was swollen and hyperaemic; the
tumor infiltrate of 2x2.5 cm in size with a 0.8 cm triangu-
lar carcinelcosis was visible on the posterior wall of the
laryngopharynx above the arytenoid cartilages. The infil-
trate spread over the posterior wall of the pharynx dor-
sally to the arytenoid cartilages of the larynx, its lower
edge was visible in the region of the lower third of the
left pyriform sinus (Fig. 1a, b).

The patient had no complaints of dysphagia, how-
ever, given the outcomes of our previous study con-
firming the frequent involvement of the esophagus in
laryngopharyngeal cancer [11], we decided to perform
videoesophagoscopy (VES). When imaged in the narrow
band mode, the esophageal mucosa had a pathologi-
cally changed relief and an atypical vascular pattern with
distinctive signs of neoplasia over the 4 cm circular area
in the mouth of the esophagus and right after it (Fig. 1c,
d). Pathological changes were more severe on the lateral
walls of the esophagus. The biopsy was performed. His-
tological findings: squamous cell cancer, G2.

From April to June 2015, the patient underwent the
second stage of the chemoradiation therapy: a single
boost dose = 2.4 Gy and 1 Gy x 5 fractions per week (a
total boost dose = 60 Gy for the primary site and 50 Gy
for the regional lymph nodes), cetuximab at a total dose
of 3400 mg. During the follow-up VLS after 1.5 months,
a tumour in the laryngopharynx was not detected, but
when imaged in the narrow band mode, a residual

tumour was found in the mouth of the esophagus and
its upper third, which was morphologically confirmed
(Fig. 2a, b).

Due to the exhausted possibilities of chemoradiation
therapy, PDT of the affected area was assigned to the
patent at the case conference.

All PDT sessions were conducted 2 hours after IV infu-
sion of the Fotoditazine (VETA-GRAND LLC, Russia, reg-
istration licence No. LS 001246 of 18.05.2012) at a dose
of 1 mg/kg-BM using the GIF H-180 EXERA Il video gas-
troscope (Olympus, Japan) under general endotracheal
anesthesia with artificial lung ventilation. An endoscope
with a transparent cap mounted on its distal end was
inserted in the laryngopharynx; a quartz light guide with
a 2 cm long cylindrical diffuser was inserted through its
instrument channel. The light guide was positioned at a

Puc. 2. Octato4yHass onyxonb nuueBoja (OCMOTP B Y3KOCMEK-
TpanbHOM peXKMME 3HL0CKOMMUK):

a - ycTbe NULLEBOAA;

b — BepxHsia TpeTb NULEeBoAa
Fig. 2. Residual esophageal tumor (narrow-band imaging endos-
copy examination):

a — the mouth of the esophagus;

b — upper third of the esophagus
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Puc. 3. Pe3ynbtatbl BUAE0IAPUHTOCKONWU, BbIMONHEHHOW nocne
1-ro Kypca ®AT:

a, b — pasa HeKpo3a onyxonu ropTaHoOrI0TKN
Fig. 3. Results of videolaryngoscopy performed after the 1st PDT
session:

a, b — necrosis phase of the hypopharynx tumor

distance of 1 mm from the tumour. Then the surface of
the tumour was irradiated with light using a laser light
source (A=662 nm) (Lakhta-Milon, Russia). The laser irra-
diation power was 1000 mW, and the energy density was
200 J/cm?. The irradiation was performed from 4 posi-
tions in the laryngopharynx and 6 fields in the esopha-
gus. The time of the irradiation at each point was 4 min-
utes.

During the first week after PDT, the patient experi-
enced moderate pain in the laryngopharynx, which was

managed by taking non-steroidal anti-inflammatory
drugs (nimesulide).

10 days after the PDT a follow-up VLS was performed:
tumour necrosis with fibrinous deposition, hyperemia
and oedema of the surrounding mucosa were detected
(Fig. 3a, b).

In total, the patient underwent 7 PDT courses under
general anesthesia at an interval of 1.5-2 months dur-
ing the year, while the PDT was conducted three times
in combination with argon plasma coagulation of the
exophytic area of the tumour (0.8 cm) using the ERBE
VIO 300 D electro-surgery unit. 3 weeks after each
PDT course, follow-up endoscopic examinations of the
laryngopharynx and esophagus were conducted. Dur-
ing each examination, the improvement was observed
in the form of a gradual decrease in the size of the
residual tumour.

After the 7th course, the full endoscopic effect
was achieved in the form of the disappearance of
infiltration of the laryngopharyngeal mucosa and
the mouth and the upper third of the esophagus (Fig.
4a, b).

After 2 months, a rough mucosa site of about 1 cm
in diameter with signs of neoplasia was detected in the
mouth of the esophagus in a 7 o'clock position with the
patient’s left lateral position. After the biopsy, histologi-
cal findings were obtained: squamous cell cancer, G2
(Fig. 5).

The 8th PDT course with APC was conducted. During
the follow-up VLS after 1 month, a complete regression

Puc. 4. Pe3ynbtathl y3KOCNEKTPaJbHON 3HAOCKONUMU, BbINOIHEHHOM nocne 7 KypcosB OAT:
a — nonHas perpeccus onyxoseBoi UHGUNbTPaALUU YCTbS NULLEBOAA;
b — nonHasa perpeccus onyxoneson MHUIbTPaL MM BEPXHEN TPETU NULEBOAA
Fig. 4. Results of narrow-band imaging endoscopy performed after 7 PDT sessions:
a — complete regression of tumor infiltration of the mouth of the esophagus;
b — complete regression of tumor infiltration of the upper third of the esophagus
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Puc. 5. Peunaus paka nuweBoga B 06/1acTu ero yctbsi (0OCMOTp B
pexxume NBI)
Fig. 5. Recurrence of cancer in the mouth of the esophagus (NBI
examination)

of the tumour without cicatricial deformity and narrow-
ing of the esophageal lumen was detected (Fig. 6). At the
moment, the duration of the recurrence-free period is 3
months. The patient has no complaints. Dynamic moni-
toring is carried out.

Conclusion

The described clinical follow-up indicates that
photodynamic therapy of residual laryngopharyngeal
and esophageal tumours in combination with argon
plasma coagulation shows high efficiency and can be a
treatment method chosen for patients with malignant
tumours of this localization.

Puc. 6. Pe3ynbtatbl KOHTPOLHOW BUAEOIaPUHTOCKOMUU, BbINOAHEHHON nocne 8 kypcos PAT (6, r — ocMoTp B pexxkume NBI):
a, b — nonHas perpeccus onyxoneson MHGUALTPaLUN FOPTAHOINIOTKY;

¢, d — nosiHaa perpeccus ornyxosau ycTbs nuiLesoaa

Fig. 6. Results of control videolaryngoscopy performed after 8 PDT sessions esophagus (6, r — NBl examination):
a, b — complete regression of the hypopharynx tumor infiltration;
c, d — complete regression of the tumor in the mouth of the esophagus
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