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large heterogeneous intrathoracic mass with well-defined margins,
measuring more than 5 cm,1–3 which often calcifies and invades
the pleura.1,3 Necrosis and hemorrhage are almost always seen in
the interior of the tumor.2 Primary lung cancer can be indistin-
guishable from the PPSS on CT. However, the absence of significant
lymphadenopathy with a  large circumscribed tumor in  a young
adult may  indicate the existence of a PPSS.1,4

From a histological point of view, PPSS is essentially made up of
2 types of cells, epithelial and spindle cells.2 On a histopathologi-
cal level, PPSS has a  broad histological spectrum with 3 variants: a
monophasic pattern with spindle cells, which is the most common;
a biphasic pattern, with spindle cells and a  frequently glandular
epithelial component; and a  poorly differentiated pattern, with a
high mitotic index, small solid oval or spindle-shaped cells with a
mixed epithelial and spindle cell appearance, and little differenti-
ation, simulating small cell lung carcinoma. This latter pattern has
the most aggressive course and the worst prognosis.2–4

Cytology may  be inconclusive.2 Immunohistochemistry is useful
for  detecting the tumor subtype2: synovial sarcomas are positive
for  vimentin, TLE-1 and bcl-2 (almost uniformly), CD99 (90%), EMA
(55%-91% of cases), cytokeratin (70%) and S-100 (30%),2,3 and neg-
ative for desmin, SMA, and vascular tumor markers.4 Cytogenetic
tests can be performed when the diagnosis is unclear.3 The presence
of the specific chromosomal t (X; 18) (p11.2; q11.2) translocation
on FISH is the cytogenetic hallmark of synovial sarcoma. It  occurs
in more than 90%  of cases and causes the fusion of chromosome 18
of the SYT gene with the X chromosome of the SSX1 or SSX2 gene,
or more rarely with the SSX4 gene.1,3–5

The prognosis of PPSS is  very poor, with a  5-year survival rate
after diagnosis of 50%.2,4 The factors for poor prognosis include:
tumor size greater than 5 cm,  male sex, age above 20 years, exten-
sive tumor necrosis, high mitotic rate (more than 10 mitotic
figures/10 high-power fields), neurovascular invasion, and pres-
ence of SYT-SSXI gene fusion.2,4

Treatment of PPSS should be comprehensive, with surgery, radi-
ation therapy, and CT.6 As with other soft tissue sarcomas, radical

surgical resection with sufficiently wide margins is  the standard
intervention. Adjuvant radiation therapy is  usually recommended
after incomplete resection. Adjuvant chemotherapy using doxoru-
bicin with or without ifosfamide is  beneficial in terms of 5-year
disease-free and overall survival in cases of soft tissue sarcoma.7
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Diagnostic Yield of Semi-rigid Thoracoscopy in

the Molecular Characterization of Pulmonary

Malignant Pleural Effusions�

Rendimiento diagnóstico de la toracoscopia semirrígida para la
caracterización molecular de derrames pleurales malignos de
origen pulmonar

To the Editor,

Rigid and semi-rigid thoracoscopy (TS) plays a role in the diag-
nosis of malignant pleural effusion (MPE), particularly when caused
by lung cancer.1–5 The semi-rigid thoracoscope is  flexible and less
invasive, but it also has some disadvantages: the working channel
is narrow, and more importantly, the biopsy forceps is  weak and
flexible, and obtains smaller samples than those obtained with the
rigid thoracoscope. However, its sensitivity and diagnostic accu-
racy are high,6 and it is  also a  safe procedure for the diagnosis of
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unexplained pleural effusion. Additionally, as in  rigid thoracoscopy,
pleurodesis can be  administered in the same procedure.7–10

Molecular characterization of non-small cell lung cancer is gain-
ing importance, tumors that harbor somatic mutations in genes
such as the epidermal growth factor receptor (EGFR) and anaplastic
lymphoma kinase (ALK) will respond better to  targeted treat-
ments. Recent years have seen an increase in the number of studies
evaluating not  only the accuracy of different diagnostic tech-
niques for determining malignancy, but  also the adequacy of the
samples obtained for immunohistochemical evaluation and molec-
ular determinations of the EGFR mutation and ALK translocation
status.11 However, most of these studies focus on endobronchial
ultrasound techniques (EBUS-TBNA) and very few data are avail-
able on the benefits of TS. Only 1 study has evaluated TS in the
analysis of EGFR mutation status, and none has explored ALK
translocation in MPE  caused by lung adenocarcinoma, probably due
to the limited size of the samples obtained with this procedure.12

The aim of this study was to assess the suitability of  biopsies
obtained by TS as samples for histopathological processing for EGFR
and ALK determinations.

We  included all patients with MPE  associated with lung cancer
diagnosed between August 2010 and July 2016 who  underwent
TS for diagnosis and/or treatment. MPE  was defined as an effusion
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Table 1

Patient Characteristics, Histological Type, Initial Diagnostic Technique, Diagnostic

Yield, Findings, and Complications of the  Procedure.

Results

Previous diagnosis of LC 23  (88.5%)

Initial diagnostic technique (more than 1  may  have been

used simultaneously)

Pleural cytology 13  (50%)

Endoscopic technique 6 (46.1%)

Fiberoptic bronchoscopy 4 (15.4%)

Bronchial biopsy 2 (7.7%)

Transbronchial biopsy 2 (7.7%)

Endobronchial ultrasound 2 (7.7%)

Closed pleural biopsy 5 (38.5%)

Semi-rigid thoracoscopy 3 (11.5%)

Transthoracic fine needle aspiration 1 (3.8%)

Diagnostic yielda

Of the total series 21/22 (95.4%)

Of  the adenocarcinoma subgroup 17/18 (94.4%)

Pleural lesions

Isolated 14  (56%)

Diffuse 8 (32%)

Massive 3 (12%)

Characteristics of the lesion (possibly more than one)

Pleural nodules 18  (72%)

Pleural thickening 9 (36%)

Pleural plaques 10 (38.5%)

Pleural adhesions 7 (28%)

Pleurodesis

Success 15  (57.7%)

Partial pleurodesis 10 (38.5%)

Failure 1 (3.8%)

LC: lung cancer.
a No biopsies were obtained in 4 cases that had been diagnosed previously, since

an  exclusively therapeutic pleuroscopy was performed due to  their functional status

and  predicted poor tolerance to the procedure. One biopsy showed normal pleura

when previous studies had shown it was in reality an adenocarcinoma (the aim of

the semi-rigid thoracoscopy in this case was molecular determination).

containing malignant cells identified by  cytology or  pleural biopsy.
The study protocol was approved by  the local ethics committee,
and all patients signed an informed consent form.

The technique was performed in the endoscopy room by a
pulmonologist using an ultrasound-guided Olympus LTF-160
thoracoscope with topical anesthesia (2% mepivacaine) and con-
scious sedation (midazolam and/or fentanyl). Pleural fluid was
aspirated while air was allowed to  enter the pleural space, which
was carefully inspected, and 6-10 biopsies were obtained from the
parietal and/or diaphragmatic pleura. Pleurodesis was  performed
with the instillation of talc via the thoracoscope, if indicated.
We recorded thoracoscopic findings, diagnostic yield, and the
outcome of the procedure. EGFR mutation status was  determined
by PCR, and ALK translocation by  FISH. Results were expressed as
percentages, absolute frequency for qualitative variables, and as
mean and interquartile range for numerical variables. Data were
analyzed using SPSS version 19.0 (Chicago, IL, USA).

We  included our first 26 patients, 69.2% men, with a  mean
age of 66.5±22.5 years. Seven patients (26.9%) were former smok-
ers, 38.5% (10) active smokers, and 9 (34.6%) never smokers. The
most prevalent histological type was adenocarcinoma, in  22 (84.7%)
cases, followed by 2 undifferentiated tumors (7.7%), 1 squamous
tumor (3.8%), and 1 neuroendocrine tumor (3.8%). Table 1 shows
other patient characteristics, diagnostic yield of TS, and findings
during the procedure.

The oncology department requested molecular testing of
14 adenocarcinomas, and sufficient appropriate material was
obtained to determine EGFR mutation status in  100% of cases and
ALK translocation in  90% of cases (since insufficient material was

available to determine ALK translocation). EGFR mutation was
found in  2 patients, and no cases of ALK translocation were
identified.

This study shows that obtaining specimens with TS is  a very
useful procedure for determining EGFR mutation and ALK translo-
cation status in  MPE  associated with lung cancer. Despite the size
of the samples, our results show that they were sufficient to  enable
a pathologist to  correctly interpret and evaluate the molecular
mutation status. TS, then, is recommended when previous tests are
non-diagnostic, and also when the material is insufficient for histo-
logical classification or molecular testing.11 One study showed that
the size of the samples obtained by TS was  sufficient for patholog-
ical subtyping, and that molecular analysis of the EGFR mutation
status was  possible in 100% of the samples analyzed, although ALK
translocations were not included.12 EGFR mutation could be deter-
mined in all the cases included in our study, and ALK translocation
in all but one. The frequency of both mutations in our sample cor-
relates with the prevalence of both mutations in  patients with lung
cancer, which is 5%–20% for the EGFR mutation and less than 5% for
the ALK translocation.13

One limitation of TS is  that the flexible forceps cannot obtain
deep samples that include fatty tissue from the wall.12 This is espe-
cially important if pleural mesothelioma is suspected. Most findings
in  our study were pleural nodules or masses, which may  increase
the diagnostic yield and minimize the possibility of obtaining a
falsely negative biopsy.

Although there is  a  clear distinction between medical thora-
coscopy and surgical procedures, considered a  good option for
diagnosing MPE,14 rigid thoracoscopy under local anesthesia and
deep sedation offers the same results in  a  minimally invasive
procedure.3 However, while biopsy samples obtained during TS are
smaller than those obtained with rigid forceps, some studies, claim
that pleural biopsies obtained by flexible forceps have the same
diagnostic potential as those obtained with rigid forceps, in  line
with the results of our study.15

Our study has certain limitations: the series was  small, it was
performed in  a  single center, and most of the patients had under-
gone previous diagnostic procedures. This is because the objective
in  patients with lung cancer is to  establish the diagnosis, staging,
and molecular status with the least invasive technique available.11

Given the growing importance of the identification of  muta-
tions, such as the ROS1 proto-oncogene, detection of the induced
PDL-PDL1 receptor-ligand pair, and the likelihood of new determi-
nations emerging in the future, new studies must be designed to
consolidate the role of TS as a  minimally invasive technique that is
appropriate for determining these molecular markers.

Conclusions

Our study demonstrates that TS is a  minimally invasive tech-
nique with a high diagnostic yield that can be used to obtain suitable
samples for the detection of EGFR mutations in 100% of cases, and
ALK translocations in 90%. It  can also be used to perform pleurodesis
when deemed necessary.
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Telemedicine in Sleep Apnea: A  Simple

Approach for Nasal Pressure (CPAP) Treatment

Telemedicina en la  apnea del sueño: un abordaje simple para la
presión positiva continua nasal (CPAP)

Dear Editor:

Continuous positive airway pressure (CPAP) therapy is the opti-
mal  treatment for obstructive sleep apnea (OSA).1 Nevertheless,
the efficacy of CPAP depends on patient’s adherence.2 Indeed,
although 4 h of treatment per night is required to achieve therapeu-
tic effects,2 the more hours CPAP is  used the greater the benefits of
treatment,3 particularly with regard to  systemic blood pressure.4,5

When addressing the problem of CPAP compliance, several stud-
ies have reported that a good adaptation to this treatment at
the beginning of its application is  the key factor for long-term
compliance.6,7 Thus, patient education, follow-up and active feed-
back programs to provide support during the first weeks may
be fundamental to increase compliance. However, the implemen-
tation of such customized programs may  be expensive, as they
require more resources and health staff involvement.8 Therefore,
due to the current over-burden of health care services and the
cost of personalized programs, the use of telemedicine strategies
may  be useful. Previous studies testing telemedicine programs
(web platforms, apps or videoconferences) have yielded contro-
versial results9 and the strategies already described have  not  been
fully incorporated into the clinical routine. The lack of widespread
application of telemedicine approaches in  CPAP treatment is  likely
caused by their current organizational complexity, and therefore
more user-friendly procedures are needed.9 In this context, on the
basis of our previous studies10,11 we have developed a  very simple
and straightforward telemedicine procedure for supporting OSA
patients, particularly along the first weeks of CPAP treatment.

This model for remotely managing CPAP treatment is  based
on three pillars: 1.  To use one of the commercially available
automatic-CPAP devices (Dreamstation, Respironics) which are
able to remotely transmitting data on CPAP pressure, breath-
ing flow, air leaks, compliance and residual respiratory events
to a web server providing remote monitoring to the health care
provider. Interestingly, such a  setting also allows changing the

nasal pressure applied remotely thus performing home accurate
titration/re-titration. 2. To use a  specially designed smartphone
application, specifically an updated version of an app previously
designed and tested to promote patient self-monitoring of CPAP
treatment.11 Each other day, APPnea asks the patient eight simple
questions on compliance, sleep improvement, CPAP side effects and
general lifestyle perception. All  answers are  sent to a  web server
and evaluated by a  specialized nurse. 3.  To use a voice mail avail-
able 24/24 h which is intended to  collect any patient’s questions
or problems. Patients are encouraged to leave voice mail messages
which a  specialized nurse would check and, if necessary, contact
the patient.

The actual clinical feasibility and usefulness of the described
approach was tested in a  pilot study. First, we assessed the remote
titration procedure and patient compliance. Twenty patients (AHI
54.7 ± 22.00 events/h, BMI  30.9 ± 6.0 kg/m2, Epworth 9.8 ± 5.0  and
age 60.2 ±  9.0  years; m ±  SE) were subjected to home CPAP titra-
tion, which was  carried out along 5 consecutive nights and was
supported through APPnea and the voice mail. Home titration was
compared with in-hospital full polysomnography (PSG) titration
(crossover protocol), with the result that no significant differences
were found in the fixed recommended nasal pressure (8.95 ± 1.57
and 8.55 ±  1.32 cm H2O  for in-hospital PSG and remote home titra-
tion, respectively (p =  0.389). The performance of the telemedicine
approach was  also tested in  terms of CPAP compliance after 3-
months of treatment. To this end, the group of patients within the
telemedicine procedure was  compared with a  group of  60 patients
(matched 1:3 by AHI and age) who conventionally followed-up
at the hospital during the same year period. No significant dif-
ferences in  compliance were found between the telemedicine
group (6.4 ± 2.6  h/night) and the control group (5.9 ± 1.8 h/night)
(p =  0.691). Taking into account the work hours employed by  the
involved sleep technician, nurse and physician and the use of
devices and consumable materials, our analysis found that telem-
atic approach was less expensive since the in-hospital PSG titration
incurred in a  60% higher cost.

In  addition to considering cost evaluation, assessment the
patient’s perspective is fundamental when testing a  new clinical
management approach. A  first question that arises when trying to
introduce the use of new technologies to a  group of patients who
are potentially not be familiar with them (in this case the use of
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