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Diagnostic yield  of
transbronchial lung cryobiopsy
in interstitial lung  diseases

Dear  Editor,

Surgical  lung  biopsy  (SLB)  is  still  considered  the gold
standard  procedure  to  obtain  histology  in interstitial  lung
diseases  (ILD),  the final  diagnosis  being decided  on  the basis
of  multidisciplinary  assessment.1 The  availability  of  a histo-
logical  pattern  may  be  very  important  in reaching  diagnosis,
predicting  outcome  and  responding  to  treatment.2

There  has been  an increasing  interest  on transbronchial
cryobiopsy  (TCB)  in  the  diagnosis  of ILD because  it presents
fewer  risks  and  complications  than  SLB3,4 and  has  a diag-
nostic  yield  superior  to  conventional  transbronchial  lung
biopsy.5,6 Larger,  better  preserved  fragments  and  fewer
artifacts  justify  the  greater  diagnostic  yield  (versus  conven-
tional  transbronchial  lung  biopsy).5,6

The  aim  of  this  work  was  to  evaluate  the diagnostic  yield
of  TCB.  All  patients  with  suspected  ILD  requiring  histologi-
cal  characterization  which  had been  previously  decided  in
a  multidisciplinary  meeting  (MDM)  and who  underwent  TCB
between  05/2014  and  12/2016  were  consecutively  recruited
into  this  prospective  study.  According  to  the  standard of
care  protocol  in our  institution  patients  were  required
to  have  a  pO2

≥ 60  mmHg  under  oxygen  delivery  up  to
2  l/min,  forced  vital capacity  ≥50%  (predicted)  and diffusing
capacity  of  carbon  monoxide  ≥40%  of  reference.  Patients
with  hemoglobin  <8  g/dL,  severe  pulmonary  hypertension
and  unstable  heart  disease  were  excluded.  All  anticoag-
ulant/antiplatelet  therapies  were  discontinued  before  the
procedure  as  per  the BTS  guidelines.7

Before  the  procedure,  risks  and  possible  complications
were  explained  to  each  patient  and  informed  consent  was
obtained.

All procedures  were  performed  under  general  anesthesia
and  jet  ventilation.  The  TCB was  performed  by  a  pulmonolo-
gist  with  experience  in interventional  bronchoscopy.  After
intubation  with  a  rigid  tracheoscope  (Storz

®
),  a  videobron-

choscope  was  advanced  to  the desired  segment  (previously
identified  in high  resolution  computed  tomography)  and  a
flexible  cryoprobe  (2.4  mm,  ERBE

®
)  was  introduced  through

the  videobronchoscope  into  the  bronchial  segment  under
fluoroscopic  guidance.  After  confirming  correct  positioning,
a  freezing  time  of  5  s  was  applied.  Then, the bronchoscope
and  cryoprobe  were  removed  as  a  single  unit  and a bronchial
blocker  baloon  (Olympus

®
B5-2c),  previously  placed  in the

segment  was  inflated,  in  order  to  prevent  hemorrhage.  The
freezing  agent  used  was  nitrous  oxide  until  June/2016  and
after  that carbon  dioxide.

Patients  were  kept  under  observation  for  2  h  after  the
procedure  and  had  a  chest  X-ray.  They  were discharged  if
no  complications  occurred.

Statistical  analyses  were performed  using  SPSS
20.0.  All  variables  were  tested  for  normality  using
Kolmogorov---Smirnov  test.  Continuous  variables  with  normal
distributions  were  expressed  as means  ±  standard  devia-
tion.  Continuous  variables  with  non-normal  distributions
were  summarized  as  medians  (interquartile  range).  Cate-
gorical  variables  were expressed  as  numbers  (percentages)

Table  1  Patients’  characteristics.

Demographic  characteristics

Male  [n (%)]  53  (58.9)

Age, years  [mean  (SD)]  60  (13)

Antropometric  characteristics

Body  mass  index  (kg/m2)  [mean  (SD)]

(n  =  74)

29.23  (5.57)

Respiratory  function

% Predicted  forced  vital  capacity

[median  (IQR)]

(n  =  79)

85  (27)

CO lung  diffusion  capacity  [mean  (SD)]

(n  =  71)

64  (18)

Main clinical  suspects

Organizing  pneumonia  [n  (%)]  14  (15.6)

Hypersensivity  pneumonia  [n  (%)]  14  (15.6)

Nonspecific  interstitial  pneumonia  [n

(%)]

8  (8.9)

Desquamative  interstitial  pneumonia

[n  (%)]

8  (8.9)

Usual interstitial  pneumonia  [n  (%)]  7 (7.8)

Main radiological  patterns

Ground  glass  opacities  +  septal

thickening  [n  (%)]

20  (22.2)

Septal thickening  [n  (%)]  18  (20)

Ground glass  opacities  [n  (%)]  15  (16.7)

Consolidation  [n (%)]  13  (14.4)

Subpleural  septal

thickening  +  honeycombing  [n  (%)]

9  (10)

Transbronchial  cryobiopsy  features

Right  lung  [n  (%)]  71  (78.9)

Two segments  [n  (%)]  16  (17.8)

Two lobes  [n  (%)]  11  (12.2)

Number of  fragments  per  patient

[median  (IQR)]

4  (1)

Fragment  diameter,  mm  [median

(IQR)]

4  (1)

Lung parenchyma  representation  [n

(%)]

86  (95.6)

Visceral  pleura  representation  [n  (%)]  20  (22.2)

CO, carbon monoxide; IQR, interquatile range; SD, standard
deviation.

and  were  compared  using  X2 test.  Results  were considered
statistically  significant  when p <  0.05.

During  the study  period  90  patients  underwent  TCB.
Table  1 describes  their  characteristics.

A  histological  pattern  was  found  by  pathologists  in 73.3%
(n  = 66)  of the  samples  (histological  diagnosis).  Two  patients
were  excluded  from  analysis  because  they  were  lost  to
follow-up.  After  MDM  and  combination  of  clinical  data,  imag-
ing,  bronchoalveolar  lavage and  histology  (TCB),  a  definite
diagnosis  was  obtained  when  there  was  agreement  between
participants  in  MDM  (radiologists,  pathologists  and pulmo-
nologists).  In 70.5%  (n  =  62)  of  the  cases  a definite  diagnosis
was  reached  ---  see  Table  2.  Due  to  disagreement  a definite
diagnosis  could  not be obtained  for  2  patients  with  a  his-
tological  diagnosis.  There was  not a  statistically  significant
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Table  2  Final  diagnosis  after  discussion  in a  multidisci-

plinary  meeting  and  association  of  clinical  data,  imaging,

bronchoalveolar  lavage  and  histology  (TCB).

Final  diagnosis  (TCB  +  MDM)  n = 62

Hypersensivity  pneumonia  17

Organizing  pneumonia  10

Smoking  related  ILD

Desquamative  interstitial  pneumonia 6

Langerhans  cell histiocytosis 1

Smoking  related  interstitial  fibrosis 1

Secondary  usual  interstitial  pneumonia

Interstitial  pneumonia  with

autoimmune  features

2

Hypersensivity  pneumonia  2

Drug-related  1

Connective  tissue  disease 1

Undefined  etiology 1

Idiophatic  pulmonary  fibrosis  5

Familiar  pulmonary  fibrosis  2

Interstitial  pneumonia  with

autoimmune  features

2

Resolving  pneumonia  2

Nonspecific  interstitial  pneumonia  2

Sarcoidosis  1

Silicosis  1

Connective  tissue  disease  related  ILD 1

Pleuroparenchymal  fibroelastosis  1

Alveolar  hemorrhage  (drugs)  1

Vasculitis 1

Pulmonary  siderosis  1
TCB, transbronchial lung criobyopsy; ILD, interstitial lung dis-
ease; MDM, multidisciplinary meeting.

difference  between  samples  that  provided  a  histologic  diag-
nosis  compared  to  those  that  did  not  in terms  of  median
sample  diameter.

A definite  diagnosis  was  not  achieved  for 26  patients
(29.5%)  with  histology  (TCB)  and MDM.  A  SLB  was  carried  out
for  6  patients  and  the  diagnosis  after  MDM  were:  1  hyper-
sensivity  pneumonia  (HP),  2 secondary  usual interstitial
pneumonia  (1 HP and  1  of undefined  etiology),  1 idiopathic
pulmonary  fibrosis,  1  nonspecific  interstitial  pneumonia  and
1  silicosis.  There  were  6 patients  with  unclassifiable  ILD:  1
refused  SLB  and  5  were  not  fit for surgery.  For 11 patients
a  working  diagnosis  based  on  clinical  and  radiological  evo-
lution  and  MDM  was  established  (4  drug-related  ILD,  3
smoking-related  ILD,  2 HP,  1  vasculitis,  1  sarcoidosis).  Three
patients  remained  under investigation/surveillance.

Eleven  patients  were  submitted  to  two-lobe  TCB. The
criteria  to  perform  two-lobe  TCB  were the presence  of  dif-
ferent  radiologic  patterns  in chest  computed  tomography  in
distinct  areas.  The  diagnostic  yield  (histology)  of  two-lobe
TCB  was  91%  comparing  to  73%  one-lobe  TCB  (p  =  0.279).

Regarding  complications,  pneumothorax  occurred  in 22
patients  (22.4%),  18  of  which required  chest  drainage.  Pneu-
mothorax  was  associated  with  the  presence  of  visceral
pleura  in  TCB  samples  and there  was  no  association  with
fibrotic  histology  and  sample  median  diameter.  There  was
moderate  bleeding  (>100  ml)  in 5 patients  (5.6%).

TCB  is  a useful and  safe  technique  in the diagnostic  evalu-
ation  of  ILD.  When  used  with  other  data  and  MDM,  a  diagnosis
is  achieved  in most  cases,  avoiding  a  SLB.  Our  diagnostic
yield,  73.3%  (histology)  and 70.5%  (TCB  +  MDM)  is  consistent
with  what  is  reported  in  the  literature.3---6,8 The  percentage
of  pneumothorax  (22.4%)  was  higher  than  reported  by  some
studies  (7---12%)5,8 but  similar  to  others  (20---22%).3,4 The  per-
centage  of  moderate  bleeding  (5.6%)  was  lower  than  in  the
majority  of the  studies,  although  the  definition  of bleed-
ing  severity  among  them  is heterogeneous.3---5,8 The  use  of
a  bronchial  blocker  balloon  may  have  been  responsible  for
the  low bleeding  rate.

One  advantage  of  this study  is  the  sample  size, which
is  higher  than  the majority  in  the  literature.  The  low  num-
ber  of  cases  submitted  to  two-lobe  TCB  is  a  limitation  and
more  studies  are  needed  to  evaluate  if it  has  a diagnostic
advantage  comparing  to  one-lobe  TCB.

In conclusion,  TCB is  a  recognized  technique  in the diag-
nosis  of  ILD,  but  more  data  is  needed  to  definitely  place  it
in the  diagnostic  algorithm  of ILD and  its position  in relation
to  SLB.
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R.  Marçôa a,∗,  R. Linhas a,  D.  Apolináriob,  S.  Campainha a,d,g,
A.  Oliveira a,d,  C. Nogueira a,c,g, A.  Loureirob, J.  Almeida a,d,
F.  Costa e,  X.  Wen f,  S.  Neves a,d,g

a Serviço de Pneumologia,  Centro  Hospitalar  de Vila  Nova
de  Gaia/Espinho,  Vila  Nova de Gaia,  Portugal
b Serviço de Pneumologia,  Centro  Hospitalar  de
Trás-Os-Montes  e  Alto  Douro,  Vila  Real,  Portugal

c Unidade  de  Cuidados  Intensivos  Polivalente,  Centro
Hospitalar  de  Vila  Nova  de  Gaia/Espinho,  Vila  Nova  de
Gaia,  Portugal
d Unidade  de  Broncologia,  Serviço  de  Pneumologia,  Centro
Hospitalar  de  Vila  Nova  de  Gaia/Espinho,  Vila  Nova  de
Gaia,  Portugal
e Serviço de  Imagiologia,  Centro  Hospitalar  de Vila  Nova  de
Gaia/Espinho,  Vila  Nova  de  Gaia,  Portugal
f Anatomia  Patológica,  Centro  Hospitalar  de  Vila  Nova  de
Gaia/Espinho,  Vila  Nova  de  Gaia,  Portugal
g Interstitial  Lung Disease  Outpatient  Clinic,  Serviço de
Pneumologia,  Centro  Hospitalar  de Vila  Nova  de
Gaia/Espinho,  Vila  Nova  de  Gaia,  Portugal

∗ Corresponding  author.
E-mail  address:  anamarcoa@hotmail.com  (R.  Marçôa).
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Impact of bariatric surgery in
obstructive sleep apnea in
obese patients

Obesity,  defined  by  a  body  mass index  (BMI)  ≥30  kg/m2,  is
associated  with  an increased  risk  of several  diseases  and is
a  major  risk  factor  for  the development  and progression  of
Obstructive  Sleep  Apnea  (OSA).1 The  interaction  between
OSA  and  obesity  is  complex.  On one  hand,  there  are forces
that  promote  airway  collapse  as  the intraluminal  negative
pressure  and  the  extraluminal  pressure  exerted  by  tissues
and  bone  structures  surrounding  the  airway2 and  on the
other,  these  forces  are opposed  by  the  action  of  pharynx
muscles  and  by  the longitudinal  traction  exerted  in the air-
way  by  the  rise  of  lung  volume.  In  obesity,  the deposition
of  periluminal  fat and  the reduction  of lung  volume con-
tribute  to an  altered  compliance  of  the upper  airway  thus
promoting  its  collapse.2 During  sleep  there  is  a  physiological
decrease  in the  tone of  the pharynx  muscles  that  induce  a
slight  narrowing  of  the upper  airway3 which,  in the case  of
obese  individuals,  contributes  to  a  further  reduction  of  the
pharynx  lumen  leading  to  OSA  symptoms.  One  of the most
important  symptoms  is  the  excessive  daytime sleepiness4

which  is believed  to  be  caused  by  sleep  fragmentation.  This
characteristic  of  OSA  patients  can  contribute  to  a  reduced
level  of physical  activity  and  energetic  metabolism  predis-
posing  to  obesity.  Moreover,  studies  suggest  that  genetic
polymorphisms  of the  leptin  receptor  may  influence  both
sleep  apnea  and  obesity,1 contributing  to  metabolic  dysreg-
ulation  in  these patients.

The  treatment  of obese patients  with  OSA  involves
behavioral  changes,  positive  airway  pressure  and bariatric
procedures:  intragastric  balloon  and bariatric  surgery.  This
is  the  more  effective  current  treatment  for morbidly  obese5

and  produces  a sustained  weight  loss,  being associated  with
a  better  possibility  of  cure  of OSA.

To  assess  the  impact  of weight  loss  on  OSA  in obese
patients  who  underwent  bariatric  procedure,  a retrospec-
tive  study  was  conducted  in Santa  Maria  Hospital  (HSM),
North  Lisbon  Hospital  Center  (CHLN).  Data  was  collected
on  patients  with  a BMI  ≥35  kg/m2 who  underwent  bariatric
procedure  (Fig. 1).  Thirty-six  patients  were  included,  30
(83%)  were  female;  the mean  age  was  43.3  ±  9 years  and
the mean  BMI  was  46.9  ±  6.2 kg/m2. Males  had a  higher
BMI  than  females.  Of  the twenty-nine  patients  tested  with
polysomnography  before  surgery  due  to  symptoms  associ-
ated  with  OSA,  20  were identified  with  OSA. Of  these,  10
repeated  the  polysomnography  12  ±  7  months  after  bariatric
surgery.  Seven  patients  were  female  and the mean  age was
46.3  ±  9.5  years.  The  mean  BMI  fell  from  48.3  ±  7.5  kg/m2

to 32.9  ±  6.3  kg/m2 with  a mean  loss  of  excess  weight  of
56.2  ±  21.8%.  Six  patients  lost more  than  50%  of  excess
weight.  There  was  a  resolution  of  OSA  in seven  patients  and  a
significant  improvement  was  noted  in the  other  three.  A sig-
nificant  reduction  of  apnea hypopnea  index  (AHI) was  noted
from  a  median  value  of  31.9/h  to  3/h.  There  was  a  signifi-
cant  improvement  in minimal  peripheric  oxygen saturation
with  a  rise  in  the mean  value  from  73  ± 3%  to  86  ±  4%.  There
was  an improvement  in the median  value  of total  time  of
oxygen  saturation  below  90%  (T90)  from  32.5  to 1.2  min.
A  significant  reduction  was  noted  in the median  value  of
Oxygen  Desaturation  Index  (ODI)  from  45.5  events/hour  to
4.2  events/hour.

Regarding  the other  10  patients  who  did not  repeat  the
sleep  study,  three  abandoned  the medical  follow-up  and  two
gained  weight  therefore  it was  assumed  that  there  had been
no  improvement  in  the  disease.  Two  patients  failed  to  lose
15%  of  body  weight  after the bariatric  procedure  and consid-
ering  they  had  moderate  OSA  and  associated  comorbidities
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