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Abstract
Background
Bronchoscopy with transbronchial lung biopsy (TBLB) is commonly used as a diagnostic tool for pulmonary
disease. Hemorrhage is a major complication of TBLB. While pulmonary hypertension (PH) is considered a
risk factor, evidence supporting this is limited. In this study, we compare complications of TBLB in patients
with PH to those without PH.

Material and methods
We performed a retrospective review of patients who underwent TBLB in our institution from January 2010
to May 2016. PH and non-PH groups were compared with respect to patient demographics, biopsy guidance,
number of lobes biopsied (single or multiple), positive pressure ventilation, pre- and post-procedure
diagnoses, and complications. Complications were defined as major hemorrhage, prolonged intubation, and
reintubation within 72 hours from TBLB.

Results
The PH group had 45 patients with a mean age of 71 ± 14 years, and the non-PH group had 349 patients with
a mean age of 63 ± 14 years. There were no significant differences with regards to gender, pre-procedure
anticoagulation and antiplatelet agents, biopsy guidance, or number of lobes biopsied (p > 0.371). There was
no significant difference in the occurrence of major hemorrhage between the two groups (p = 0.491).
Prolonged intubation occurred more frequently in the PH group (p = 0.007).

Conclusions
There appears to be no increased risk of post-procedure hemorrhage with TBLB in patients with mild PH.
There is, however, an increased risk of post-procedure prolonged intubation in these patients.

Categories: Pulmonology
Keywords: transbronchial lung biopsy, pulmonary hypertension, complication, hemorrhage

Introduction
After Levin et al. described transbronchial lung biopsy (TBLB) using a fiber-optic bronchoscope in 1974, it
has been done routinely in the field of pulmonary medicine to sample infiltrative parenchymal disease [1].
Although TBLB is usually a safe procedure, complications can occur during or after the biopsy. Major
hemorrhage is one of the more feared complications related to TBLB, with a previously reported incidence
rate of 0.2% to 25% [2-7]. Risk factors for TBLB include renal failure, anticoagulant and antiplatelet agent
use, and lung transplant [3,8-11]. Although pulmonary hypertension (PH) is often considered a risk factor for
hemorrhage, PH remains controversial as there are limited data available [8,12]. Wahidi et al. conducted a
survey at the American College of Chest Physicians annual meeting in 2001 and found that 28.7% of
physicians consider PH an absolute contraindication and 58.6% considered it a relative contraindication to
TBLB [13].

In this study, we retrospectively reviewed 394 patients who underwent TBLB in our institution and compared
postoperative complications between patients with and without PH.

Materials And Methods
Design
We retrospectively evaluated non-ventilator dependent patients who underwent TBLB between January 2010
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and May 2016 in a single institution, and all patients were included in the analysis. The patients were
classified into two groups based on a diagnosis of PH. The PH group included patients who were diagnosed
with PH with an echocardiogram or right heart catheterization prior to, or within one year after the
procedure. PH was defined as mean pulmonary artery pressure (mPAP) equal to or more than 25 mmHg on
invasive catheterization, and right ventricular systolic pressure (RVSP) equal to or more than 40 mmHg on
echocardiogram. Due to a paucity of data, further classification of PH into pulmonary arterial hypertension
or PH due to cardiac or lung disease was not made. Some patients were electively intubated and were on
positive pressure ventilation during the procedure at the discretion of the bronchoscopist and the
anesthesiologist. Midazolam or propofol and fentanyl were used for sedation in all patients. Most patients
who were intubated received rocuronium or succinylcholine during the induction phase. Topical lidocaine
was used for patients with spontaneous breathing who were not intubated for the procedure. TBLB was
performed under routine fluoroscopic guidance or electromagnetic navigational guidance using biopsy
forceps. A routine chest x-ray was taken after the procedure in both groups.

We reviewed and compared patient demographics, antiplatelet agent or anticoagulant use before the
procedure, renal insufficiency (blood urea nitrogen ≥ 30 mg/dL and/or creatinine ≥ 2 mg/dL), baseline
pulmonary condition including chronic obstructive pulmonary disease (COPD) and pre-procedure oxygen
requirement, type of ventilation during the procedure, number of lobes biopsied (single or multiple), pre-
and post-procedure diagnoses, and post-procedure complications for the two groups. Post-procedure
complications were defined as major hemorrhage, prolonged intubation (more than 72 hours post-
procedure), and reintubation within 72 hours from TBLB. Major hemorrhage was defined as hemorrhage of
more than 50 cc or hemorrhage requiring intubation for patients not already intubated, prolonged
intubation, or reintubation. 

This study was exempt from Institutional Review Board approval under category 45 CFR 46.101 (b)(4).

Equipment
The fiberoptic bronchoscopy was performed using Olympus (Tokyo, Japan) BF-1T180, BF-XT160, BF-H190,
and BF-Q190 scopes, with a 2.0-mm working channel for routine fluoroscopic-guided TBLB. An Olympus
BF-1TH190 scope with a 2.8-mm working channel was used for electromagnetic navigational-guided TBLB.
We used 1.8-mm alligator cup forceps for routine fluoroscopic biopsy and 1.7-mm cup forceps for
electromagnetic navigational biopsy.

Statistical analysis
Chi-square and t-tests were used for statistical analysis. All tests were two-tailed. The tolerance for a type I
error was 0.05. Missing data were excluded from the calculation of proportions unless otherwise specified.
Data analysis was performed using IBM SPSS Statistics for Windows, Version 23.0 (IBM Corp., Armonk, NY).

Results
A total of 394 patients were identified during the given search period. These patients were divided into PH
and non-PH groups. The non-PH group had 348 patients with a mean age of 63 ± 14 years, 58.3% of whom
were female. The PH group had 46 patients with a mean age of 71 ± 15 years, and 63.0% were female. The
mean age was significantly higher in the PH group (p = 0.001). In the PH group, 36 patients were diagnosed
with echocardiogram, whereas 10 patients had a diagnostic right-sided cardiac catheterization. Among
those, 35 patients had mild, eight had moderate, and three had severe PH (Table 1). Mean mPAP was 33.2 ±
7.2 mmHg on catheterization, and mean RVSP was 47.6 ± 13.8 mmHg on echocardiogram. 
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 Patient, n

RVSP on echo, mmHg 36

Mild (40-50 mmHg) 27

Moderate (51-60 mmHg) 6

Severe (>60 mmHg) 3

mPAP on RHC, mmHg 10

Mild (25-40 mmHg) 8

Moderate (41-55 mmHg) 2

Severe (>55 mmHg) 0

TABLE 1: Diagnostic modality and severity of pulmonary hypertension
RSVP, right ventricular systolic pressure; RHC, right heart catheterization; mPAP, mean pulmonary artery pressure; echo, echocardiography.

Approximately two-thirds of the procedures were performed in an outpatient setting. Among those who had
the procedure as an inpatient, four patients in the non-PH group and two in the PH group were admitted to
the intensive care unit before the procedure. A total of 46 patients in the non-PH group and 13 patients in
the PH group were on supplemental oxygen of two to six liters before the procedure; this was statistically
significant (13.2% vs. 28.2% p = 0.014). Renal insufficiency was more common in the PH group (5.2% vs.
17.4%, p = 0.006). In patients with renal insufficiency, desmopressin was not given before the procedure, and
the patients with end-stage renal disease on hemodialysis received hemodialysis as scheduled. More than
30% of patients in each group were on an antiplatelet agent and/or anticoagulation before the procedure.
The most common antiplatelet agents were aspirin and clopidogrel. Clopidogrel was held for at least five
days before the procedure. Aspirin was continued at the discretion of the physician who performed the
biopsy. The most common anticoagulant was warfarin followed by heparin infusion and enoxaparin. All
anticoagulation was held before the procedure, or the effect was reversed with reversal agents such as fresh
frozen plasma and vitamin K. The choice to intubate the patient for the procedure was based on physician
and patient preference regardless of the patient’s baseline respiratory condition. Ventilator settings were
adjusted continuously by an anesthesiologist during the procedure. All ventilated patients were on positive
end-expiratory pressure of at least 5 cmH2O during the procedure. The fraction of inspiratory oxygen was

kept as high as 50% to 100% regardless of respiratory condition to ensure adequate oxygenation during the
procedure. There were no differences in the rate of antiplatelet or anticoagulant use, platelet counts,
ventilation during the procedure, number of lobes biopsied, or biopsy guidance in the two groups (Table 2).
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 Non-PH group (n = 348) PH group (n = 46) P-value Total (n = 394)

Age, mean (years) 63.2 71.2 0.001 64.1

Female, n (%) 203 (58.3) 29 (63.0)
0.633

232 (58.9)

Male, n (%) 145 (42.7) 17 (37.0) 162 (41.1)

Inpatient, n (%) 107 (30.7) 21 (45.7) 0.460 128 (32.5)

COPD, n (%) 108 (31.0) 17 (37.0) 0.405 125 (31.7)

Supplemental O2, n (%) 46 (13.2) 13 (28.2) 0.014 59 (15.0)

Renal insufficiency, n (%) 18 (5.2) 8 (17.4) 0.006 26 (6.6)

Dialysis, n (%) 1 (0.3) 2 (4.3) 0.037 3 (0.8)

Antiplatelet use, n (%) 101 (29.0) 18 (39.1) 0.173 119 (30.2)

Cont. aspirin, n (%) 79 (22.7) 13 (28.2) 0.763 92 (23.4)

Anticoagulant use, n (%) 30 (8.6) 5 (10.1) 0.583 35 (8.9)

Platelet count, mean (x103/µl) 275.61 276.29 0.968 275.7

Positive pressure ventilation, n (%) 308 (88.5) 43 (93.5) 0.450 351 (89.1)

Number of lobes biopsied     

Single lobe, n (%) 255 (73.3) 36 (78.3)
0.593

291 (73.9)

Multiple lobe, n (%) 93 (26.7) 10 (21.7) 103 (26.1)

Biopsy guidance     

Routine fluoroscopy, n (%) 230 (66.1) 32 (69.6)
0.740

262 (66.5)

Electronavigational, n (%) 118 (33.9) 14 (30.4) 132 (33.5)

TABLE 2: Demographics and details of procedures in 394 patients undergoing transbronchial
lung biopsy
COPD, chronic obstructive pulmonary disease; PH, pulmonary hypertension.

TBLB was performed by a total of 11 pulmonologists, with two performing most of the procedures (Table 3).
Pre-procedure diagnosis and post-procedure pathologic findings are summarized in Table 4. The most
common indication for TBLB was an assessment of a lung mass or nodules in both groups (49.7% and 45.7%)
followed by pulmonary infiltrates (21.8% and 37.0%). The most common post-procedure tissue diagnosis was
cancer (15.1% and 20.9%) in both groups.
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 Non-PH group (n = 348) PH group (n = 46) Total (n = 394)

Physician A 237 28 265

Physician B 72 13 85

Physician C 5 2 7

Physician D 5 2 7

Physician E 5 1 6

Physician F 6 0 6

Physician G 6 0 6

Others 12 0 12

TABLE 3: Physicians who performed transbronchial lung biopsy
PH, pulmonary hypertension.

 Non-PH group (n = 348) PH group (n = 46) Total (n = 394)

Pre-procedure diagnosis    

Mass/nodules, n (%) 173 (49.7) 21 (45.7) 194 (49.2)

Pulmonary infiltration, n (%) 76 (21.8) 17 (37.0) 93 (23.6)

Suspected sarcoid, n (%) 28 (8.0) 3 (7.0) 31 (7.9)

Miscellaneous, n (%) 71 (20.4) 5 (10.9) 76 (19.3)

Post-procedure diagnosis    

Cancer, n (%) 53 (15.1) 9 (20.9) 62 (15.7)

Fibrosis, n (%) 10 (2.9) 1 (2.1) 11 (2.8)

Acute/chronic inflammation, n (%) 48 (13.8) 6 (13.0) 54 (14)

Granulomatous disease, n (%) 32 (9.2) 3 (6.5) 35 (8.9)

BOOP, n (%) 15 (4.3) 1 (2.1) 16 (4.1)

Miscellaneous, n (%) 26 (7.4) 1 (2.1) 27 (6.9)

Normal/non-diagnostic, n (%) 164 (47.1) 22 (47.8) 186 (47.2)

TABLE 4: Pre-procedure and post-procedure diagnoses
BOOP, bronchiolitis obliterans organizing pneumonia; PH, pulmonary hypertension.

Complications are shown in Table 5. Severe hemorrhage occurred in seven patients in the non-PH group,
with one intubated during the procedure to protect the airway. One patient in the PH group had severe
bleeding and required prolonged intubation due to hemorrhage. The incidence of major hemorrhage was not
statistically different between the two groups.
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 Non-PH group (n = 348) PH group (n = 43) P-value Total (n = 394)

Patient with one or more complications, n (%) 32 (9.1) 6 (13.0) 0.423 38 (9.6)

Hemorrhage, n (%) 7 (2.0) 1 (2.2) 1.000 8 (2.0)

Prolonged intubation/reintubation, n (%) 7 (2.0) 5 (10.9) 0.007 12 (3.0)

TABLE 5: Complications for patients undergoing transbronchial lung biopsy
PH, pulmonary hypertension.

Seven patients had prolonged intubation or reintubation in the non-PH group, one due to bleeding, two due
to COPD exacerbation, one due to mental status change, and two due to desaturation of unknown origin. In
the PH group, five patients required prolonged intubation or reintubation due to bleeding, pneumonia, and
airway edema. One patient in each group was on six liters of oxygen via nasal cannula before the procedure
and underwent the procedure with planned post-procedure intubation for 24 hours. The incidence of major
hemorrhage and prolonged intubation or reintubation was higher in the PH group but failed to reach
statistical significance.

Discussion
Flexible bronchoscopy and TBLB is a safe procedure with a low risk of mortality [14]. Hemorrhage is a
commonly feared complication after TBLB with a risk of 0.2% to 25%, depending on the definition of
bleeding [2-7]. The risk factors associated with major hemorrhage have been reported as thrombocytopenia,
coagulopathy, status post lung transplantation, immunosuppression, and renal insufficiency [3,8-11,15].

PH is considered a risk factor for hemorrhage [8,13]. Chronic venous hypertension in the pulmonary
circulation may cause submucosal vessel dilation, and elevation of pulmonary capillary pressure is a
theoretical risk for a significant hemorrhage after transbronchial biopsy [16,17]. Although there is limited
information available regarding the relationship between PH and actual risk of hemorrhage, 58.6% of
physicians consider PH as, at least, a relative contraindication to TBLB [13]. There is a paucity of literature
reporting association between PH and post-TBLB hemorrhage. Schulman et al. observed 37 TBLBs on
cardiac transplant recipients and reported an association with PH and moderate hemorrhage [18]. In this
study, all patients had a diagnostic right-sided cardiac catheterization. The incidence of the moderate
hemorrhage (25 to 100 cc) was 15% in patients with mPAP more than 16 mmHg, whereas no major
hemorrhage occurred in patients with mPAP ≤ 16 mmHg. Morris et al. assessed the risk of bleeding in the
setting of PH in a sheep model and concluded that there is no increased risk of hemorrhage [19]. This was
followed by a prospective study in patients with interstitial lung disease [20]. In this study, pulmonary artery
systolic pressure (PASP) was estimated using echocardiogram, and 22 of 50 patients had evidence of PH with
mean PASP of 42 ± 12 mmHg. Only one case of moderate hemorrhage (26 to 50 cc) occurred in the PH group
and mild hemorrhage (11 to 25 cc) in the non-PH group. Although this study excluded patients with
symptoms and radiologic evidence of PH, and more patients seem to fall in the mild PH group, there was no
significant difference in the two groups regarding the risk of hemorrhage. Diaz-Guzman et al. retrospectively
reviewed 45 patients with PH and 45 patients without PH who underwent diagnostic bronchoscopy [17].
Among the 45 patients with PH, 13 patients underwent catheterization, and others only had echocardiogram
with an estimated RVSP; 60% of patients had moderate to severe PH. A total of 32 TBLBs were performed on
patients with PH with no increased risk of bleeding. Diaz-Fuentes et al. also reviewed 107 patients with PH
who underwent bronchoscopy, including 91 patients who had TBLB [21]. An echocardiogram was used to
estimate RVSP and none had cardiac catheterization. In the PH group, 66% had RVSP from 36 to 55 mmHg.
There was no increased risk in both minor and major hemorrhage when compared to the control group. 

Our study supported the results of the latter three studies. Although each study used different cut-off and
severity classifications for PH, it seems there is general agreement in the literature that, at least for patients
with mild PH, the risk of hemorrhage is not increased when performing TBLB. The uniqueness of our study is
that most of our patients were intubated and some patients had longer procedures due to the use of
electromagnetic navigational bronchoscopy. Even in these patients, there appears to be no increased risk of
major bleed or complications of prolonged intubation in patients with PH.

There are several limitations with our study. Foremost, the small sample size and the primarily mild disease
in PH group make extrapolation of results to more severe PH and general population difficult. Additionally,
TBLB is a varied procedure with different risk profiles when performed with a navigation or standard
approach, and the lack of sufficient patients in each group makes analysis of either approach difficult.
Another limitation is the measurement of pulmonary arterial pressure. Although echocardiogram seems to
be a decent tool in the estimation of right heart pressure in some studies, the vast majority of current
literature does not support the use of echocardiogram for the diagnosis of PH, most of our patients did not
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have a direct measurement of pulmonary arterial pressure via catheterization, and RVSP may be under or
overestimated [22]. Based on our data, and limitations of the study, larger prospective multicenter study may
be required to validate our results. 

Conclusions
Based on the findings of our study, it appears that a TBLB can be safely performed in mild PH patients
without increasing risk of hemorrhage.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Abington Hospital - Jefferson
Health issued approval n/a. This study was exempt from Institutional Review Board approval under category
45 CFR 46.101 (b)(4). Animal subjects: All authors have confirmed that this study did not involve animal
subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors
declare the following: Payment/services info: All authors have declared that no financial support was
received from any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All authors have
declared that there are no other relationships or activities that could appear to have influenced the
submitted work.

References
1. Levin DC, Wicks AB, Ellis JH: Transbronchial lung biopsy via the fiberoptic bronchoscope . Am Rev Respir

Dis. 1974, 110:4-12.
2. Hanson RR, Zavala DC, Rhodes ML, Keim LW, Smith JD: Transbronchial biopsy via flexible fiberoptic

bronchoscope; results in 164 patients. Am Rev Respir Dis. 1976, 114:67-72.
3. Chhajed PN, Aboyoun C, Malouf MA, Hopkins PM, Plit ML, Glanville AR: Risk factors and management of

bleeding associated with transbronchial lung biopsy in lung transplant recipients. J Heart Lung Transplant.
2003, 22:195-197. 10.1016/S1053-2498(02)00462-X

4. Tukey MH, Wiener RS: Population-based estimates of transbronchial lung biopsy utilization and
complications. Respir Med. 2012, 106:1559-1565. 10.1016/j.rmed.2012.08.008

5. Andersen HA: Transbronchoscopic lung biopsy for the diffuse pulmonary diseases: results in 939 patients .
Chest. 1978, 73:734-736. 10.1378/chest.73.5_Supplement.734

6. Milman N, Faurschou P, Munch EP, Grode G: Transbronchial lung biopsy through the fibre optic
bronchoscope. Results and complications in 452 examinations. Respir Med. 1994, 88:749-753.
10.1016/S0954-6111(05)80197-0

7. Hernández Blasco L, Sánchez Hernández IM, Villena Garrido V, de Miguel Poch E, Nuñez Delgado M, Alfaro
Abreu J: Safety of the transbronchial biopsy in outpatients . Chest. 1991, 99:562-565. 10.1378/chest.99.3.562

8. Zavala DC: Pulmonary hemorrhage in fiberoptic transbronchial biopsy . Chest. 1976, 70:584-588.
10.1378/chest.70.5.584

9. Cunningham JH, Zavala DC, Corry RJ, Keim LW: Trephine air drill, bronchial brush, and fiberoptic
transbronchial lung biopsies in immunosuppressed patients. Am Rev Resir Dis. 1977, 115:213-220.

10. Ernst A, Eberhardt R, Wahidi M, Becker HD, Herth FJ: Effect of routine clopidogrel use on bleeding
complications after transbronchial biopsy in humans. Chest. 2006, 129:734-737. 10.1378/chest.129.3.734

11. Diette GB, Wiener CM, White P Jr: The higher risk of bleeding in lung transplant recipients from
bronchoscopy is independent of traditional bleeding risks: results of a prospective cohort study. Chest.
1999, 115:397-402. 10.1378/chest.115.2.397

12. Cordasco EM Jr, Mehta AC, Ahmad M: Bronchoscopically induced bleeding. A summary of nine years'
Cleveland clinic experience and review of the literature. Chest. 1991, 100:1141-1147.
10.1378/chest.100.4.1141

13. Wahidi MM, Rocha AT, Hollingsworth JW, Govert JA, Feller-Kopman D, Ernst A: Contraindications and
safety of transbronchial lung biopsy via flexible bronchoscopy. A survey of pulmonologists and review of
the literature. Respiration. 2005, 72:285-295. 10.1159/000085370

14. Herf SM, Suratt PM, Arora NS: Deaths and complications associated with transbronchial lung biopsy . Am
Rev Respir Dis. 1977, 115:708-711.

15. Asai M, Samayoa AX, Hodge C, Shadis RM, Lashari B, Patel RR: Elective intubation and positive pressure
ventilation for transbronchial lung biopsy. J Surg Res. 2017, 219:296-301. 10.1016/j.jss.2017.05.085

16. Ohmichi M, Tagaki S, Nomura N, Tsunematsu K, Suzuki A: Endobronchial changes in chronic pulmonary
venous hypertension. Chest. 1988, 94:1127-1132. 10.1378/chest.94.6.1127

17. Diaz-Guzman E, Vadi S, Minai OA, Gildea TR, Mehta AC: Safety of diagnostic bronchoscopy in patients with
pulmonary hypertension. Respiration. 2009, 77:292-297. 10.1159/000197465

18. Schulman LL, Smith CR, Drusin R, Rose EA, Enson Y, Reemtsma K: Utility of airway endoscopy in the
diagnosis of respiratory complications of cardiac transplantation. Chest. 1988, 93:960-967.
10.1378/chest.93.5.960

19. Morris MJ, Peacock MD, Lloyd WC, Blanton HM: The effect of pulmonary hypertension upon bleeding in
sheep undergoing bronchoscopic biopsy. J Bronchol. 1996, 3:11-16.

20. Morris MJ, Peacock MD, Mego DM, Johnson JE, Anders GT: The risk for hemorrhage from bronchoscopic
lung biopsy due to pulmonary hypertension in interstitial lung disease. J Bronchol. 1998, 5:117-121.

21. Diaz-Fuentes G, Bajantri B, Adrish M: Safety of bronchoscopy in patients with echocardiographic evidence

2020 Lashari et al. Cureus 12(7): e9084. DOI 10.7759/cureus.9084 7 of 8

https://pubmed.ncbi.nlm.nih.gov/4545899/
https://pubmed.ncbi.nlm.nih.gov/937843/
https://dx.doi.org/10.1016/S1053-2498(02)00462-X
https://dx.doi.org/10.1016/S1053-2498(02)00462-X
https://dx.doi.org/10.1016/j.rmed.2012.08.008
https://dx.doi.org/10.1016/j.rmed.2012.08.008
https://dx.doi.org/10.1378/chest.73.5_Supplement.734
https://dx.doi.org/10.1378/chest.73.5_Supplement.734
https://dx.doi.org/10.1016/S0954-6111(05)80197-0
https://dx.doi.org/10.1016/S0954-6111(05)80197-0
https://dx.doi.org/10.1378/chest.99.3.562
https://dx.doi.org/10.1378/chest.99.3.562
https://dx.doi.org/10.1378/chest.70.5.584
https://dx.doi.org/10.1378/chest.70.5.584
https://pubmed.ncbi.nlm.nih.gov/842935/
https://dx.doi.org/10.1378/chest.129.3.734
https://dx.doi.org/10.1378/chest.129.3.734
https://dx.doi.org/10.1378/chest.115.2.397
https://dx.doi.org/10.1378/chest.115.2.397
https://dx.doi.org/10.1378/chest.100.4.1141
https://dx.doi.org/10.1378/chest.100.4.1141
https://dx.doi.org/10.1159/000085370
https://dx.doi.org/10.1159/000085370
https://pubmed.ncbi.nlm.nih.gov/848796/#:~:text=Ninety%2Dsix questionnaires (54%25),drugs known to affect hemostasis.
https://dx.doi.org/10.1016/j.jss.2017.05.085
https://dx.doi.org/10.1016/j.jss.2017.05.085
https://dx.doi.org/10.1378/chest.94.6.1127
https://dx.doi.org/10.1378/chest.94.6.1127
https://dx.doi.org/10.1159/000197465
https://dx.doi.org/10.1159/000197465
https://dx.doi.org/10.1378/chest.93.5.960
https://dx.doi.org/10.1378/chest.93.5.960
https://journals.lww.com/bronchology/Abstract/1996/01000/The_Effect_of_Pulmonary_Hypertension_Upon_Bleeding.4.aspx
https://journals.lww.com/bronchology/Abstract/1998/04000/The_Risk_for_Hemorrhage_from_Bronchoscopic_Lung.6.aspx
https://dx.doi.org/10.1159/000448848


of pulmonary hypertension. Respiration. 2016, 92:182-187. 10.1159/000448848
22. Greiner S, Jud A, Aurich M, et al.: Reliability of noninvasive assessment of systolic pulmonary artery

pressure by Doppler echocardiography compared to right heart catheterization: analysis in a large patient
population. J Am Heart Assoc. 2014, 3:e001103. 10.1161/JAHA.114.001103

2020 Lashari et al. Cureus 12(7): e9084. DOI 10.7759/cureus.9084 8 of 8

https://dx.doi.org/10.1159/000448848
https://dx.doi.org/10.1161/JAHA.114.001103
https://dx.doi.org/10.1161/JAHA.114.001103

	Pulmonary Hypertension and Transbronchial Lung Biopsy: Does It Increase the Risk of Hemorrhage?
	Abstract
	Background
	Material and methods
	Results
	Conclusions

	Introduction
	Materials And Methods
	Design
	Equipment
	Statistical analysis

	Results
	TABLE 1: Diagnostic modality and severity of pulmonary hypertension
	TABLE 2: Demographics and details of procedures in 394 patients undergoing transbronchial lung biopsy
	TABLE 3: Physicians who performed transbronchial lung biopsy
	TABLE 4: Pre-procedure and post-procedure diagnoses
	TABLE 5: Complications for patients undergoing transbronchial lung biopsy

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


