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Many patients with advanced locoregional non-
small cell lung cancer (NSCLC), presenting recurrent
primary tumors in the chest or metastatic disease, will
at some point require palliative treatment for one or more
symptoms in association with their disease process.
This type of therapy includes radiotherapy, brachythe-
rapy, chemotherapy and cryotherapy with the intention
to reduce the severity of the symptoms, as well as to
improve the quality of life in patients suffering from en-
dobronchial lung tumors.

The efficacy of irradiation in relieving symptoms such
as hemoptysis, cough, dyspnea and chest pain by us-
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The aim of the present study was to examine methods of palliative care singly and/or in combination in inoperable
endobronchial tumors, in order to lengthen the survival time, as well as to ameliorate the quality of life for such a patient.
We examined 163 patients with endobroncial lung tumors with mean age was 67.9 years old (range 22–85, the male/
female ratio 1.34/1) cryotreated between 1997 and 2001. 81 patients received cryotherapy only, whereas 82 were treated
using radiotherapy, brachytherapy and/or chemotherapy plus cryotherapy. 65% of the patients who received only
cryotheapy demonstrated improvement in one or more Karnofsky and WHO indexes and the survival rate over two years
in this group was at 19.3%. Furthermore, 80% out of the patients treated with cryotherapy plus other treatment showed
improvement of their clinical status, and their survival rate was found at 25%. The choice of the kind of palliative care for
patients with advanced lung tumors depends on the quality of life that can be offered. The combination of cryotherapy
plus other palliative modalities offers an improved quality of life and an increased survival time.
Key Words: lung cancer, palliative care.

Öåëüþ äàííîé ðàáîòû áûë ñðàâíèòåëüíûé àíàëèç ìåòîäîâ ïàëëèàòèâíîé ìîíî- èëè êîìáèíèðîâàííîé òåðàïèè
(ðàäèî-, õèìèî-, áðàíõèî- è êðèîòåðàïèè) ïðè íåîïåðàáåëüíîì ýíäîáðîíõèàëüíîì ðàêå ñ öåëüþ îáíàðóæåíèÿ
ïóòåé óâåëè÷åíèÿ ïðîäîëæèòåëüíîñòè è óëó÷øåíèÿ êà÷åñòâà æèçíè òàêèõ ïàöèåíòîâ. Áûëè îáñëåäîâàíû 163 áîëü-
íûõ â âîçðàñòå îò 22 äî 85 ëåò ñ ýíäîáðîíõèàëüíûì ðàêîì (ñðåäíèé âîçðàñò — 67,9 ãîäà, ñîîòíîøåíèå ìóæ÷èí/
æåíùèí — 1,34/1), êîòîðûì ïðîâîäèëè êðèîòåðàïèþ â 1997–2001 ãã. Êðèîòåðàïèþ ïðîâîäèëè òîëüêî 81 ïàöè-
åíòó, 82 áîëüíûì íàçíà÷àëè ðàäèîòåðàïèþ, áðàíõèîòåðàïèþ è/èëè õèìèîòåðàïèþ ïëþñ êðèîòåðàïèþ. Ó 65%
ïàöèåíòîâ, ïîëó÷àâøèõ òîëüêî êðèîòåðàïèþ, áûëî âûÿâëåíî óëó÷øåíèå 1 èëè áîëåå èíäåêñîâ Êàðíîâñêîãî è
ÂÎÇ ïðè óðîâíå âûæèâàåìîñòè 19,3%. Ó 80% ïàöèåíòîâ, ïîëó÷àâøèõ êðèîòåðàïèþ â êîìáèíàöèè ñ äðóãèì
âèäîì òåðàïèè, íàáëþäàëîñü óëó÷øåíèå êëèíè÷åñêèõ ïàðàìåòðîâ ïðè óðîâíå âûæèâàåìîñòè 25%. Êîìáèíàöèÿ
êðèîòåðàïèè ñ äðóãèìè âèäàìè ïàëëèàòèâíîãî ëå÷åíèÿ ñïîñîáñòâóåò ïîâûøåíèþ êà÷åñòâà æèçíè è óâåëè÷åíèþ
ïðîäîëæèòåëüíîñòè æèçíè áîëüíûõ ñ ýíäîáðîíõèàëüíûì ðàêîì.
Êëþ÷åâûå ñëîâà: ðàê ëåãêîãî, ïàëëèàòèâíîå ëå÷åíèå.

ing external beam radiotherapy has been already es-
tablished [1–3]. Moreover, endobronchial brachytherapy
is considered as an alternative choice for local pallia-
tion in patients with malignant airway obstruction due
to tumor. The best chemotherapeutical agents in use
for the treatment of NSCLC non-operated tumors, are
considered to be: cisplatine, vindesine, vinblastine,
mitomycine-C and isophosphamide. The above drugs
are given to patients in combination. Cryotherapy is a
method of destroying locally and under control patho-
logical cells with refrigeration in very low temperatures.
This method consists a kind of consolatory therapy for
neoplasias found at trachea and/or at bronchi. The
equipment needed for cryotherapy implies: a cryo-unit,
a cooling agent (oxide of nitrogen) as well as the cryo-
probes which are flexible or not.
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85% of endobronchial tumors are considerated as in-
operable at the time of diagnosis, whereas, treatment re-
mains largely palliative [4]. 30% among patients with lung
cancer present central airway obstruction accompanied
with dyspnea, atelectasis and pneumonia. Nowadays, the
treatment of choice for these tumors is chemotherapy in
combination with radiotherapy [4]. The aim of the present
study was to examine methods of palliative care in inope-
rable endobronchial tumors singly and/or in combination,
in order to lengthen the survival time as well as to amelio-
rate the quality of life for such a patient.

MATERIALS AND METHODS
We examined 163 subjects cryotreated between

1997 and 2001 at Harefield Hospital (London, UK). All
patients were suffering from endobronchial lung tumors.
We used all kinds of palliative treatment: radiotherapy,
chemotherapy, brachytherapy and cryotherapy.

81 patients received cryotherapy only, whereas 82
were treated with radiotherapy, brachytherapy and/or
chemotherapy plus cryotherapy. Cryotherapy was con-
sidered as an urgent method of palliative care in a great
obstruction of airways. Thus, its adaptation was bea-
ring an immediate removal of the obstruction already
mentioned above, and afterwards the other three types
of palliative treatment were applied. Patients were eva-
luated clinically and for quality of life indices, before
and after each treatment.

During our investigation the same protocol was used
for all patients. This included: age, sex, stage of the
tumor, histopathological type, kind of palliative care,
quality of life (focused on Karnofsky and WHO tables),
habits of smoking, type of breath, apparition of dysp-
nea and finally familial history. The mean age of pa-
tients was 67.9 years old (range 22–85) and the male/
female ratio was 1.34/1.

RESULTS
The NSCLC TNM staging at the time of treatment

was found stage I and II in a percentage of 7.3%, stage
IIIa 26.8%, stage IIIb 28.4% and stage IV 37.5%. The
histopathological composition was squamous 65.2%,
adeno 15.4%, large cell 1.8%, small cell 10.0%, undif-
ferentiated 1.8%, benign 3.75%, melanoma 1.25% and
non small cell 0.8%. Karnofsky index is used for pa-
tients’ classification in proportion with their clinical status
(presented in Table 1). Table 2 represents all parame-
ters taken into account in order to decide if cryotherapy
would be established. Among all the above factors quality
of life was considered of a great importance with refe-
rence to decide for the applied kind of palliative care
(radio-, chemo-, brachy plus cryotherapy).

Comparison of the Karnofsky and WHO indices, FEV1

and FVC, before and after treatment shows; 65% of pa-
tients, who were in the final stage of the disease pre-
senting a great obstruction of airways, received only
cryotherapy and they demonstrated improvement in one
or more among indexes mentioned above. At the same
time 35% of patients presented no amelioration or died
the days after. Furthermore, 80% of the patients who
received cryotherapy plus other treatment showed im-

provement, whereas, 20% remained without any change
of their clinical status. The survival rate over two years
for patients treated with cryotherapy only was at 19.3%,
whilst in the group of patients receiving cryotherapy plus
other treatments the survival rate was found at 25%.

DISCUSSION
The use of radiation treatment results in effective

palliation of chest symptoms such as dyspnea, cough,
hemoptysis, and chest pain. Moreover, it has been
shown that symptoms above were well controlled in
patients alive for a 6-month-follow up [1]. In addition,
repeated courses of radiotherapy is possible to be gi-
ven, if needed, without the presence of any complica-
tion in patients requiring palliative retreatment for lo-
cally recurrent cancer [5]. In case of skeletal and he-
patic metastases due to lung cancer, the pain and
suffering are effectively alleviated, by using radiothe-
rapy with minimal morbidity.

Radiotherapeutic intervention is applicable in su-
perior vena cava syndrome and spinal cord compres-
sion in patients considered as no good surgical candi-
dates for such an aggressive approach [6].

As for the endobronchial brachytherapy, all patients
had previously received a high-dose of external beam
radiotherapy without achieving relief of symptoms [7, 8].
The most common isotope in use is iridium-192 (192Ir).
The optimal dose and treatment time, have not yet been
valued, whereas, the complications due to the method —
pulmonary hemorrhages or bronchial fistula-warrants any
further investigation regarding the use of brachytherapy
in patients with NSCLC [9]. It is also reported that, high
dose brachytherapy is considered as a rapid method of
delivering additional high dose intraluminal irradiation
which can be performed as a routine bronchoscopic pro-
cedure accompanied with little morbidity [10].

The high dose rate of brachytherapy is related to
the tumor volume whilst for patients presenting recur-

Table 1.  Presentation of Karnofsky index (scale 0–100) 

Karnofsky index Quality of lif e 
100 Normal 
90 Able to carry out normalactivity 
80 Normal activity with effort 
70 Cares for self 
60 Requires occasional assistance 
50 Requires considerable assistance 
40 Disabled 
30 Severely disabled 
20 Very sick 
10 Moribund 
0 Dead 

Table 2. Parameters for establishing cryotherapy 

Cryotherapy research study 
Date of  follow up 
 
Weight 
Drugs-steroids 
Inhalers 
Nebuliser 
Treatment since seen 
Asymptomatic 
Dysphagia 
Anorexia 
Stridor 

Slow vital capacity, 
observed symptoms 
Anaemia 
Depression 
Cough 
Haemoptysis 
Chest Pain 
Actual MFER, FEF 25–75% 
Predicted, % 
Actual FVC-ml 
Predicted, % 

Actual MFER, FEF 25–75% 
 
Predicted, % 
Actual pefr, m l/s 
Predicted, % 
Karnofsky scale 
WHO performance 
Dyspnoea 
Quality of life 
Future planning 

Note: MFER — middle expiratory f low rate; FVC — forced vital capacity; 
FEVI — forced expiratory volume at 1st  s. 
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rences after external radiotherapy, neither bronchos-
copy nor radiographic examinations could precisely
assess the tumor’s volume before radiation.

Progression of extralumenal tumor with invasion of
the major vessels contributes to the risk of pulmonary
bleeding, and to tissue damage caused by brachythe-
rapy high dose rate.

Except pulmonary bleeding and fistula, bracyther-
pay’s complications are also considered necrotic cavi-
tations [11].

Factors apt to predispose to hemorrhage are the
squamous cell tumor type, the central localization, pre-
vious Nd-YAG laser, the injury and surgical interven-
tion of the tumor.

The patients who received brachy-therapy with
cryotherapy, didn’t present any complication among the
ones mentioned above.

A study of SWOG in which 680 patients were ex-
amined, has shown that, there is a number of curative
combinations by using cisplatine, vindesine and mito-
mycine-C against NSCLC non-operative tumors,
where no differences have been detected [12].

Previous studies [13, 14] have proved that patients
survive from 19.7 to 36.4 months more with chemothe-
rapy, compared to the ones where this treatment was
not adapted (8.5–21.4 months). We also report that re-
garding NSCLC the “performance status” of the patient
seems to be deteriorated during chemotherapy due to
the toxicity of the agents. This deterioration for the ma-
jority of the patients is probably attributed to the pro-
gression of the illness, because the quality of life wor-
sens less quickly in persons apt to the chemotherapy
[15]. Thus, the crucial point is to identify persons with
NSCLC who could respond to this type of treatment.

The participants in the present study who had been
performed chemotherapy presented no complications
except those of the drugs used.

The technique of cryotherapy includes: a) general
anaesthesia, b) the use of a specific inflexible bron-
choscopium, c) assuring of ventilation by using an ap-
paratus named “Saunders Ventouri jet Ventilator” and
finally d) setting of the broncoscopium in a convenable
position in order the contact of the cryprobe with the
cells of the tumor to be easily effectuated for all time is
needed. The second session of cryotherapy takes place
two weeks after the first one, whereas the third one
following the first meeting if needed. If a fourth session
of cryotherapy is needed, it should be associated with
chemo- and/or radiotherapy.

The majority of the patients who had underwent cryo-
therapy, presented no complications during the session
with the exception of the ones suffered from carcinoids
(a percentage of 3.75% out of the examined patients).
In two cases bleeding was presented a long time after
cryotherapy, without a surgical intervention to be con-
sidered as necessary, but a simple follow-up.

In conclusion, the need for quality of life assessment
during and after treatment concerning patients with in-

operable lung cancer is clearly recognized, but never-
theless, there are few studies to confirm its utility. In good
prognosis patients enjoying some years of survival, ex-
cept measurements of the impact of the established
treatment, a longer term quality of life evaluation will be
merited. Quality of life should be also actively enhanced
during the progress of therapy in persons suffering with
inoperable lung tumors. Finally, by using all these meth-
ods of treatment in such a patient, we try to lengthen its
survival time as well as to ameliorate quality of life. In
fact, we succeeded both aims in a great percentage of
the participants in our study.
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