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or without pleural effusion
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Abstract

Background Pleural disease is a common clinical condition, and some patients present with a small amount of
pleural effusion or no pleural effusion. It is difficult to diagnose such patients in clinical practice. Medical thoracoscopy
is the gold standard for the diagnosis of pleural effusion with unknown origin, and guidelines recommend that
pneumothorax should be induced in such patients before medical thoracoscopy examination. However, the process
of inducing pneumothorax is tedious and has many complications. Our study was conducted to clarify the value of
thoracic ultrasound combined with medical thoracoscopy in patients with small amounts or without pleural effusion
to simplify the process of medical thoracoscopy examination.

Methods In this retrospective study, we included patients who were assigned to complete medical thoracoscopy.
Successful completion of medical thoracoscopy in patients was regarded as letting the endoscope get into the
pleural cavity and completion of the biopsy. Finally, we analyzed the value of preoperative ultrasound in patients
without or with small amounts of pleural effusion.

Results Seventy-two patients were finally included in the study. Among them, 68 patients who underwent
ultrasound positioning of the access site successfully completed the examination and four patients failed the
examination. Fifty-one cases showed no fluid sonolucent area at the access site, of which 48 cases had pleural sliding
signs at the access site, and 47 patients successfully completed the examination; 3 cases without pleural sliding signs
at the access site failed to complete thoracoscopy. In 21 cases, the fluid sonolucent area was selected as the access
site, and all of them successfully completed thoracoscopy.

Conclusion Medical thoracoscopy is one of the methods to confirm the diagnosis in patients with pleural disease
with small amounts or without pleural effusion. The application of thoracic ultrasound before medical thoracoscopy
can be used for the selection of the access site. It is possible to replace pneumothorax induction before medical
thoracoscopy.
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Introduction

Pleural disease, as a common disease, can be either pri-
mary, secondary to other diseases or a part of systemic
disease. The incidence of pleural disease and its associ-
ated diseases (e.g., chronic lung disease, tumors, heart
failure, cirrhosis, etc.) has increased significantly world-
wide [1]. In a recent systematic review and meta-analysis,
medical thoracoscopy demonstrates high diagnostic effi-
cacy, with the area under the summary receiver operating
characteristic curve of 0.97 [2]. In addition, thoracoscopy
is a safe method of examination [3, 4], and the incidence
of operation-related complications is 4% [5]. Therefore,
medical thoracoscopy is a more ideal examination to
diagnose pleural disease.

Some patients with pleural disease have little or no
pleural effusion. Confirming the diagnosis of these
patients is very difficult. Guidelines recommend that
pneumothorax should be induced in such patients
before medical thoracoscopy examination, which is the
gold standard for the diagnosis of pleural effusion with
unknown origin [6]. However, the process of inducing
pneumothorax is tedious and has many complications.
In recent years, the introduction and widespread use of
thoracic ultrasound have revolutionised the management
of pleural diseases [7]. An observational study showed
that ultrasound-guided thoracentesis can reduce the risk
of pneumothorax by 19% [8]. In addition, thoracic ultra-
sound is more sensitive than X-ray chest radiographs
[8] in detecting pleural effusions and can simultane-
ously identify isolated pleural effusions and distinguish
pleural effusions from pleural thickening. Andrew RL et
al. found that thoracic ultrasound prior to medical tho-
racoscopy improves pleural access and predicts fibrous
septation, and thoracic ultrasound can be used to reduce
extra procedures and the need for artificial pneumo-
thoraces in patients with pleural effusion (at least 3 cm
depth) [9]. However, whether artificial pneumothorax
can be replaced by preoperative thoracic ultrasound
guidance in patients with small amounts (less than 3 cm
depth) or without pleural effusion remains uncertain. In
addition, thoracentesis and pleural biopsy are difficult in
these patients and the risk of complications (pneumotho-
rax, lung injury) is extremely high. Therefore, this study
intends to clarify the application of thoracic ultrasound
to locate the access site before medical thoracoscopy
operation in patients with small amounts (less than 3 cm
depth) or without pleural effusion.

Methods

We screened 342 patients who underwent medical tho-
racoscopy at West China Hospital of Sichuan University
between July 2018 and June 2021. And all 342 individu-
als underwent preoperative chest computed tomography
(CT)scans, and the initial diagnoses derived from these
scans are presented in the Supplemental Table 1. This
study was approved by the Ethics Committee of West
China Hospital of Sichuan University. Informed consent
was waived because this study was retrospective. In this
study, we defined a small amount of pleural effusion as
pleural fluid with a deepest depth of less than 3 cm as
indicated by thoracic ultrasound when the patient was in
a sitting position and defined the absence of pleural effu-
sion as the absence of pleural fluid present on both CT
scan and ultrasound. And confirmation of the access site
was performed prior to the medical thoracoscopy opera-
tion, namely, when the patient was prepared for steriliza-
tion in lateral decubitus. In other words, the patient was
required to undergo two thoracic ultrasound evaluations,
one in the sitting position to assess the volume of pleu-
ral fluid and another in the lateral position to assess the
access site. In addition, we defined a successful medical
thoracoscopic operation as the successful entry of the
thoracoscope into the pleural cavity and the successful
extraction of pleural fluid/acquisition of pleural tissue.
Inclusion criteria: (1) Adults aged 18 years or older who
underwent thoracoscopy at West China Hospital of Sich-
uan University from 2018 to 2021; (2) the depth of pleural
effusion was <3 cm as indicated by chest ultrasonogra-
phy; (3) clinically relevant data (such as the amount of
pleural effusion, thoracoscopic biopsy results, etc.) were
complete and not missing. The exclusion criteria were as
follows: (1) no thoracic ultrasound examination 7 days
before the operation; (2) diffuse pleural adhesions; (3)
abnormal coagulation system; (4) consciousness disor-
ders or psychiatric diseases that prevented normal com-
munication; and (5) combined cardiac, hepatic, renal and
other organic insufficiencies (6). poor general condition,
unable to tolerate medical thoracoscopy operation. The
patients included in this study were examined with the
need of lying on the healthy side under local anesthesia.
In addition, we used the medical thoracoscope whose
size is LTF-240, semi-rigid and O.D. 7 mm.

We retrospectively collected clinical information on
patients’ sex, age, disease duration, nature of pleural effu-
sion, chest CT imaging, ultrasound performance at the
access site, thoracoscopic performance of the lesion and
biopsy results and complications of the operation. We
analysed the role of different ultrasound manifestations
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of patients in guiding the selection of thoracoscopic
access sites.

Results

We finally included 72 patients for analysis. Among
them, male patients and female patients each accounted
for 50%. The mean age of the included patients was 54.5
years. In addition, 46 patients had pleural lesions on the
right side of the chest, and 26 patients had pleural lesions
on the left side. CT scans of the chest in these patients
showed the presence of pleural effusion in 59 patients,
pleural thickening in 43 patients, and pleural nodules in
10 patients (Table 1).

We performed a classification of fifty-one patients
whose ultrasound suggested no fluid sonolucent area at
the access site, and they were divided into two groups
according to the presence or absence of pleural sliding
signs on ultrasound. Among them, forty-eight had pleu-
ral sliding signs, which indicated that there was no pleu-
ral adhesion at the access site on thoracic ultrasound,
and forty-seven patients successfully completed medical
thoracoscopy. Three patients had ultrasound suggestive
of no pleural sliding sign at the access site, and they all
failed to complete thoracoscopy because of pleural adhe-
sions. Twenty-one patients who were selected for the
fluid sonolucent area as the access site completed medi-
cal thoracoscopic operation successfully (Fig. 1).

We summarized the thoracoscopic manifestations of
68 patients with successful operations (Table 2). Of the
patients who had approach at the pleural sliding sign
(Fig. 2a), thoracoscopy suggested no significant pleural
adhesions (Fig. 2b) in 22 patients, pleural thickening in
30 patients, and pleural nodules in 10 patients. Mean-
while, of the patients who had access to the fluid sonolu-
cent area (Fig. 2c), thoracoscopy examination suggested
no significant pleural adhesions (Fig. 2d) in 3 patients,
pleural thickening in 13 patients, and pleural nodules

Table 1 Clinical characteristics of enrolled patients

Demographic Data Patients,
No. (%)
Male 36 (50)
Age (y), mean+SD 545+145
Location of pleural lesions
Right side 46 (63.9)
Left side 26 (36.1)
Duration from onset to examination, median (Q1, Q3) 60.0 (20.0,
203.2)
The features of pleural effusion
Exudative pleural effusion 59(81.9)
CT manifestations
pleural effusion 59(81.9)
Pleural thickening 43 (59.7)
pleural nodules 10(13.9)
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in no patient. In addition, of the patients who were suc-
cessfully examined, four had lung injury, and one had a
pleural reaction. Of the four patients who failed the oper-
ation, three had chest ultrasound suggestive of no pleu-
ral sliding sign. In one of these patients, the ultrasound
presentation suggested that he had thickened pleura, and
no significant pleural sliding was seen. This patient had a
failed thoracoscopy and a lung injury (Fig. 2e and f).

In addition, the pathological results of pleural tissue in
68 patients with successful thoracoscopy are presented
in Table 3. Sixty-two patients (91.2%) were confirmed
by the operation. The biopsy results were neoplastic in
23 patients, of which 14 patients had lung cancer and 5
patients had malignant mesothelioma. Nineteen patients
had pathological biopsies suggestive of tuberculous pleu-
risy. Eleven patients had pleural infections. Nine patients
had other pleural diseases, such as pleural plaque and
pleural sarcoidosis. Six patients had nonspecific chronic
inflammation on pleural biopsy. There were two patients
with pleural disease with a small amount of pleural
effusion and no pleural effusion who received medical
thoracoscopy.

Case 1

This patient is a 71-year-old male admitted to the hospi-
tal with intermittent cough and chest pain for 1 month.
After admission, the patient underwent a CT scan of the
chest suggesting right middle lobe atelectasis, multiple
solid nodular shadows in the right lung and subpleural
area, and uneven thickening of the pleura (Fig. 3a). Tho-
racic ultrasound suggested pleural sliding signs at the
access site. The patient underwent further thoracoscopy,
which revealed diffuse nodules in the visceral pleura and
parietal pleura and no pleural effusion (Fig. 3b). Under
direct thoracoscopic view, we clamped the multiple
lesions for pathological biopsy. The biopsy results sug-
gested that tumor cells were detected, and the immu-
nohistochemical results supported adenocarcinoma of
pulmonary origin.

Case 2

This is a 54-year-old female patient who was admit-
ted with abdominal distension for 7 months and pleural
effusion for 6 months. The patient had previously under-
gone laparoscopic exploration with biopsy at an out-
side hospital for abdominal distention. Intraoperatively,
hemorrhagic ascites was observed, and a large number
of diffusely distributed small nodules were observed in
the greater omentum and abdominal wall. Postopera-
tive pathology suggested granulomatous inflammation
with negative antacid staining, and no DNA fragments of
Mycobacterium tuberculosis were detected. After admis-
sion, the patient completed relevant examinations: rou-
tine examination of pleural fluid indicated a significant
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342 patients underwent
medical thoracoscopy
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270 were excluded

232 were ineligible on thoracic ultrasound
190 had pleural effusion more than 3 cm
42 had no thoracic ultrasound

38 had no thoracic ultrasound within 7 days

72 patients without pleural effusion or
with a small amount of pleural effusion

Thoracic ultrasound of the access-site

Fluid sonolucent

h 4

No fluid sonolucent

area(n=21) area(n=>51)
A 4 i i
_ Having pleural No pleural sliding
Shscens (m=21) sliding signs(n=48) signs (n=3)
| |
Failure Success Failure Success
(n=1) (n=47) (n=3) (n=0)

Fig. 1 Flow chart of patient screening and grouping

increase in nucleated cells and erythrocytes, with single
nucleated cells accounting for 85% and multiple nucle-
ated cells accounting for 15%, and no mesothelial cells
were detected; pleural fluid smear and culture did not
detect bacteria, fungi, or antacid bacilli; pleural fluid
tumor markers indicated a serum glycoconjugate anti-
gen 125 value of 1283 U/ml; pleural fluid tuberculosis
antibody, pleural fluid tuberculosis DNA, and rifampicin
resistance gene tests were all negative. The patient’s chest
CT scan prior to thoracoscopy suggested a small amount
of fluid in the right pleural cavity (Fig. 3c). Considering
the patient’s complicated condition, long duration of dis-
ease, and recurrent plural effusion, we performed ultra-
sound-guided thoracoscopy for the patient whose access
site showed a fluid sonolucent area (depth=2 cm), and
medical thoracoscopy revealed multiple nodules in the
mural pleura and diaphragmatic pleura (Fig. 3d). Pleural
biopsy results suggested granulomatous inflammation,
and no tuberculosis DNA and negative antacid staining
were detected. Finally, combined with a strong positive

tuberculin skin test and thoracoscopic biopsy results,
tuberculous pleurisy and tuberculous peritonitis were
diagnosed. She improved after diagnostic anti-tuberculo-
sis treatment with rifampicin, isoniazid, ethambutol and
pyrazinamide.

Discussion
We retrospectively analysed the application of ultra-
sound-guided medical thoracoscopy in patients with
small amounts (less than 3 ¢cm) or without pleural effu-
sion. As a result, 94.4% of the patients successfully com-
pleted the operation without artificial pneumothorax.
A total of 91.2% of the patients were diagnosed by the
operation. A total of 5.9% of the patients presented with
operation-correlated lung stab injuries. The diagnostic
efficacy and safety are consistent with literature reports
[6]. The etiology of pleural diseases in this study is consis-
tent with the other literature [10].

Medical thoracoscopy has a high diagnostic value for
malignant pleural effusion and tuberculosis [11-14]. It
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Table 2 Thoracoscopic manifestations and complications of
patients who completed the examination

No fluid sono- Fluid sonolucent  Total
lucent area at area at access-site (68 cases)
access-site (21 cases) n, (%) n, (%)
(47 cases) n, (%)
Pleural
adhesions
None 22 (46.8) 3(14.3) 25 (36.8)
Single 15(31.9) 8(38.1) 23(33.8)
Multiple 10(21.3) 10 (47.6) 20 (294)
Pleural 2 (4.3) 5(23.8) 7(10.3)
adhesions at
access-site
Pleural 30 (63.8) 13(62.9) 43 (63.2)
thickening
Pleural nodules 10 (21.3) 0(0.0) 10(14.7)
Volume 100(22.5,200) 120(50,200) 100(50,200)
of pleural
effusion(ml),
median (Q1,
Q3)
Surgical
complications
Lung injury 3(64) 1(4.8) 4 (5.9)
Thoracic 0(0.0) 0(0.0)
hemor-
rhage(>20 ml)
Pleural 102.1) 0(0.0) 1(1.5)
reaction
Incision
infection

is also a safe method for pleural disease [6]. BTS guide-
lines recommend that pneumothorax should be induced
in patients with small or no pleural effusion before medi-
cal thoracoscopy operation. However, complications of
pneumothorax induction are common, including hemor-
rhage because of damage to the blood vessels and pleural
reaction. The most serious complication is air embolism
caused by air entering the pulmonary vein [15]. More-
over, the procedure of artificial pneumothorax is com-
plex, which not only increases the patient’s pain but also
increases medical expenses. There is no randomized
controlled study confirming the necessity and alternative
treatment measures of artificial pneumothorax.

Thoracic ultrasound can well explore the situation of
the pleural cavity, such as whether adhesions occur, the
presence of pleural effusion, the amount of pleural effu-
sion and the nature of pleural effusion (encapsulated,
nonencapsulated) [16]. Some studies have demon-
strated that ultrasound can guide medical thoracoscopy
into the thoracic cavity and replace the VATS approach
when operated on by an experienced physician, even
in the complete absence of pleural effusion [17]. John
P Corcoran excluded pleural adhesions by the pres-
ence of lung sliding in thoracic ultrasound. In his study,
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pneumothorax was induced through ultrasound guidance
prior to thoracoscopy in patients without pleural effu-
sion, and 87.0% of these procedures were successful [18],
which means thoracic ultrasound may improve clinic
diagnosis. Therefore, thoracic ultrasound is increasingly
used to assist clinicians with cutting-needle biopsies [19]
and thoracoscopies [17]. In conjunction with the supe-
riority of thoracoscopy mentioned in the previous lit-
erature, this study used preoperative thoracic ultrasound
for determining the access site of medical thoracoscopic
to investigate its application in patients with no or small
amounts (less than 3 cm depth) of pleural effusions.

Our results show that thoracic ultrasound can replace
pneumothorax induction before medical thoracoscopy in
patients who develop pleural disease without pleural effu-
sion or with a small amount of pleural effusion. In con-
trast to previous studies, our study also clearly presents
the ultrasound performance at the access site that favors
the completion of medical thoracoscopy. All patients who
were selected for the fluid sonolucent area as the access
site completed medical thoracoscopic operation success-
fully. It is suggested that the local pleural effusion area is
a good choice for the access site, which is consistent with
previous reports [6]. As has been reported in the previ-
ous literature, the sliding sign facilitates the clinician in
identifying thoracic adhesions [20, 21, 22], which in turn
helps the surgeon in the selection of the surgical proce-
dure and in reducing surgical complications. Forty-eight
patients had pleural sliding signs, indicating no pleural
adhesion at the access site. Only one patient failed to
complete the operation due to pleural adhesions.

Conclusion

Patients with small amounts or without pleural effusion
can also be safely examined with medical thoracoscopy.
Selecting the area with the pleural sliding sign or fluid
sonolucent area as the access site can effectively avoid
areas of pleural adhesions and facilitate complete medical
thoracoscopy operation. Thoracic ultrasound can replace
pneumothorax induction before medical thoracoscopy.
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Fig. 2 Ultrasound and thoracoscopic presentation of typical patients. (a) Ultrasound presentation in a patient with a pleural sliding sign (red arrow). (b)
Thoracoscopic manifestation of the patient is fully exposed and without pleural adhesions. (c) Ultrasound presentation in a patient with a fluid sonolucent
area (red arrow). (d) Thoracoscopic manifestation of the patient with encapsulated empyema (red arrow). (e) Ultrasound presentation in a patient showed
thickened pleura (red arrow) without pleural sliding sign. (f) Thoracoscopic manifestation of the patient with severe adhesions in the pleural cavity. There
was visible injury to the lung (red arrow)
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Table 3 Histologic results

Histologic results n, (%)
Malignant tumor

Lung cancer 14, (20.6)

Malignant mesothelioma 5,(74)

Other tumors 4,(5.9)
Tuberculous pleurisy 19, (27.9)
Pleural infection 11,(16.2)
Nonspecific chronic pleurisy 6,(8.8)
Other pleural diseases 9,(13.2)

Abbreviations

cT Computed tomography

DNA  Deoxyribonucleic acid

VATS  Video-assisted thoracoscopic surgery
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Fig. 3 Thoracic CT scan and thoracoscopic presentation of typical patients. (@) Thoracic CT scan presentation in the patient with multiple nodules. (b)
Thoracoscopic manifestation in the patient with multiple pleural nodules. He was diagnosed with pleural metastasis from lung cancer. (c) Thoracic CT
scan of a patient with tuberculous pleurisy showed a small amount of effusion in the right pleural cavity. (d) Thoracoscopic manifestation in the patient
showed multiple nodules in the diaphragm pleura, and he was diagnosed with tuberculous pleurisy


https://doi.org/10.1186/s12890-024-02855-8
https://doi.org/10.1186/s12890-024-02855-8

Yang et al. BMC Pulmonary Medicine (2024) 24:42

Data availability
No datasets were generated or analysed during the current study.

Declarations

Ethical approval and consent to Participate

This study was approved by the Biomedical Ethics Review Committee of West
China Hospital of Sichuan University. The informed consent was waived by
the Biomedical Ethics Review Committee of West China Hospital of Sichuan
University.

Other contributions
We would like to thank staff assisting with thoracoscopy, such as Yue Cheng,
and the respiratory staff for their help and support of our study.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

'Department of Respiratory and Critical Care Medicine, West China
Hospital, Sichuan University, Chengdu, Sichuan, China

“State Key Laboratory of Respiratory Health and Multimorbidity, West
China Hospital, Sichuan University, Chengdu, Sichuan, China

Received: 29 November 2023 / Accepted: 9 January 2024
Published online: 19 January 2024

References

1. Mummadi SR, Stoller JK, Lopez R, Kailasam K, Gillespie CT, Hahn PY. Epidemi-
ology of adult Pleural Disease in the United States. Chest. 2021;160:1534-51.

2. WeiY, Shen K, LvT, et al. Comparison between closed pleural biopsy and
medical thoracoscopy for the diagnosis of undiagnosed exudative pleural
effusions: a systematic review and meta-analysis. Translational lung cancer
Research. 2020,9:446-58.

3. Avasarala SK, Lentz RJ, Maldonado F. Medical Thoracoscopy. Clin Chest Med.
2021;42:751-66.

4. WanYY, Zhai CC, Lin XS, et al. Safety and complications of medical thoracos-
copy in the management of pleural diseases. BMC Pulm Med. 2019;19:125.

5. Martinez-Zayas G, Molina S, Ost DE. Sensitivity and complications of thora-
centesis and thoracoscopy: a meta-analysis. Eur Respiratory Review: Official J
Eur Respiratory Soc 2022;31.

6. Rahman NM, Ali NJ, Brown G, et al. Local anaesthetic thoracoscopy: British
thoracic Society Pleural Disease Guideline 2010. Thorax. 2010;65(Suppl
2):ii54-60.

7. Hassan M, Mercer RM, Rahman NM. Thoracic ultrasound in the modern man-
agement of pleural disease. Eur Respiratory Review: Official J Eur Respiratory
Soc 2020;29.

Page 8 of 8

8. Mercaldi CJ, Lanes SF. Ultrasound guidance decreases complications and
improves the cost of care among patients undergoing thoracentesis and
paracentesis. Chest. 2013;143:532-8.

9. Medford AR, Agrawal S, Bennett JA, Free CM, Entwisle JJ. Thoracic ultrasound
prior to medical thoracoscopy improves pleural access and predicts fibrous
septation. Respirol (Carlton Vic). 2010;15:804-8.

10. Feller-Kopman D, Light R. Pleural Disease. N Engl J Med. 2018,378:740-51.

11. Koegelenberg CF, Irusen EM, von Groote-Bidlingmaier F, Bruwer JW, Batubara
EM, Diacon AH. The utility of ultrasound-guided thoracentesis and pleural
biopsy in undiagnosed pleural exudates. Thorax. 2015;70:995-7.

12. WuYB, Xu LL, Wang XJ, et al. Diagnostic value of medical thoracoscopy in
malignant pleural effusion. BMC Pulm Med. 2017;17:109.

13.  Deschuyteneer EP, De Keukeleire T. Diagnostic value and safety of thoraco-
scopic pleural biopsies in pleural exudative effusions of unknown origin,
including follow-up. BMJ open Respiratory Research 2022,9.

14. Wang M, Han C, He Y. Diagnostic role of medical thoracoscopy in childhood
pleural tuberculosis. Sci Rep. 2019;9:8399.

15. Gou XH,Yang W, Zhang YL, LiY, Wu X. A case of massive cerebral arterial
air Embolism Induced by Artificial Pneumothorax and its analysis. Medical
principles and practice: international journal of the Kuwait University. Health
Sci Centre. 2019;28:297-300.

16. Haas AR, Sterman DH. Advances in pleural disease management including
updated procedural coding. Chest. 2014;146:508-13.

17. Marchetti G, Valsecchi A, Indellicati D, Arondi S, Trigiani M, Pinelli V.
Ultrasound-guided medical thoracoscopy in the absence of pleural effusion.
Chest. 2015;147:1008-12.

18.  Corcoran JP, Psallidas |, Hallifax RJ, Talwar A, Sykes A, Rahman NM. Ultrasound-
guided pneumothorax induction prior to local anaesthetic thoracoscopy.
Thorax. 2015;70:906-8.

19. Hallifax RJ, Corcoran JP, Ahmed A, et al. Physician-based ultrasound-guided
biopsy for diagnosing pleural disease. Chest. 2014;146:1001-6.

20. Shiroshita A, Nakashima K, Takeshita M, Kataoka Y. Preoperative lung Ultra-
sound to Detect Pleural adhesions: a systematic review and Meta-analysis.
Cureus. 2021;13:214866.

21. HommaT, Ojima T, Yamamoto Y, et al. Utility of the sliding lung sign for
the prediction of preoperative intrathoracic adhesions. J Thorac Disease.
2020;12:4224-32.

22, Ayachi A, Bouchahda R, Derouich S, et al. Accuracy of preoperative real-
time dynamic transvaginal ultrasound sliding sign in prediction of pelvic
adhesions in women with previous abdominopelvic surgery: prospective,
multicenter, double-blind study. Ultrasound in Obstetrics & Gynecology: The
Official Journal of the International Society of Ultrasound in Obstetrics and
Gynecology. 2018;51:253-8.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.



	﻿Application of ultrasound-guided medical thoracoscopy in patients with small amounts or without pleural effusion
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Results
	﻿Case 1
	﻿Case 2

	﻿Discussion
	﻿Conclusion
	﻿References


