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Abstract
Introduction: The mortality of massive hemoptysis is high, and it is important to make quick decisions. Emergency pulmonary 
resection continues to be a mandatory option when conservative methods cannot prevent massive hemoptysis, as it is life-
threatening.
Aim: We report our experience with patients undergoing pulmonary resection for massive hemoptysis.
Material and methods: This study is a retrospective analysis of 39 consecutive patients who were referred to the thoracic 
surgery intensive care unit of a tertiary hospital for massive hemoptysis and underwent emergency pulmonary resection by 
thoracotomy between January 2007 and March 2021. 
Results: Male dominance with an average age of 49.3 (16–70) and a gender ratio of 3.3 were recorded. The most common under-
lying cause of massive hemoptysis was bronchiectasis (n = 16). Bronchiectasis was followed by aspergilloma (n = 11) and previ-
ous tuberculosis (n = 8). Bronchial artery embolization was performed in 20.5% of patients. Twenty-nine (74.4%) lobectomies,  
7 (17.9%) pneumonectomies, and 3 (7.7%) segmentectomies were performed. The mean operation duration was 253.6 ±71 min-
utes. Recurrent hemoptysis was recorded in 7.7% of patients. Postoperative life-threatening complications were seen in 28.2%, 
while minor complications developed in 28.2% of patients. Postoperative complications were significantly higher in patients with 
tuberculosis sequelae (p = 0.006). Hospital mortality was observed in 5.1% of patients. 
Conclusions: The postoperative period is more problematic in patients with a history of tuberculosis who undergo emergency 
pulmonary resection due to massive hemoptysis. Despite this, emergency pulmonary resection is a curative method with accept-
able postoperative complications and low hospital mortality in all tolerant patients according to their clinical condition. 
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Introduction
Massive hemoptysis, or in other words, life-threaten-

ing hemoptysis used in the literature, is considered to be 
a medical condition that requires emergency intervention 
with a high mortality rate [1]. Although minor hemoptysis 
is common, massive hemoptysis is much less common, 
and most physicians are not ready to manage this clini-
cal picture. However, critical first steps in treatment should 
be implemented immediately by quickly determining the 
hemorrhage source and the underlying etiology.

The definition of massive hemoptysis in the literature 
has always been different. Definitions were made variably 
based on criteria such as hemorrhage volume per hour, total 
hemorrhage volume for 24 hours, abnormal gas exchange, 
or presence of hemodynamic instability [2–4]. It is also dif-
ficult to estimate the total amount of hemoptysis, as hem-
orrhage often begins before hospital admission. Therefore, 
it is most appropriate to define massive hemoptysis since 

it is life-threatening, and can cause airway obstruction 
and asphyxia. When categorized according to the amount 
of hemoptysis, thresholds ranging from 100 ml/24 hours 
to 1000 ml/24 hours are recommended to define massive 
hemoptysis [4–8]. 

It is estimated that 5–14% of patients with hemoptysis 
might have life-threatening massive hemoptysis [1]. When 
massive hemoptysis is managed conservatively, the mor-
tality rate is 50–100% [4, 9]. The cause of death is usually 
excessive hemorrhage or shock and asphyxia caused by 
airway obstruction. In 36% of the patients treated medically, 
recurrent hemoptysis develops within the first 6 months, 
and 45% of these are fatal [4]. Mortality rates of surgery 
in patients with massive hemoptysis vary between 7–18%  
[4, 10, 11]. When emergency surgery is performed in the pres-
ence of active hemoptysis, this rate increases to 40% [9].

Conservative medical treatment, endobronchial control 
measures (balloon tamponade, endobronchial iced saline 
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lavage), bronchial artery embolization (BAE), and surgical 
treatment (pulmonary resection) are among the reported 
treatment modalities for massive hemoptysis [12]. 

Aim
In this article, we share the results of our patients who 

underwent emergency pulmonary resection due to massive 
hemoptysis.

Material and methods
This retrospective study was conducted at Health Sci-

ences University Izmir Dr Suat Seren Chest Diseases and 
Surgery Training and Research Hospital, Department of 
Thoracic Surgery. The study protocol was approved by the 
Institutional Review Board (IRB date/no: 26.03.2021/26-18) 
for Human Subjects Research and Ethics Committee of 
Health Sciences University Izmir Dr Suat Seren Chest Dis-
eases and Surgery Training and Research Hospital under 
the principles of the Helsinki Declaration.

We retrospectively reviewed the medical records of 39 
patients who underwent emergency anatomic pulmonary 
resection for massive hemoptysis between January 2007 and 
March 2021. When a patient with hemoptysis was admitted 
to the hospital’s emergency department, a pulmonologist 
conducted the first assessment. The pulmonologist made 
the primary diagnosis after examining a chest X-ray, com-
puted tomography (CT) scan, and basic laboratory tests, 
then evaluated whether symptoms could be controlled with 
nonsurgical treatment. The cut-off for massive hemoptysis 
was defined as > 200 ml/hour or > 600 ml/day. A plastic 
vomit bag with a volume of 1500 ml was used to monitor 
the amount of hemoptysis. All patients were treated with 
the same method in conservative treatment. Antitussive, 
sedative, hemostatic drugs, and broad-spectrum antibiot-
ics were given to the patients who were taken to absolute 
bed rest in the semi-Fowler position, and the amount of 
hemoptysis was followed. Blood transfusion was initiated 
when the hemoglobin level was below 10 g/dl or hematocrit 
was below 30%. 

In the event of conservative treatment failure and un-
controlled massive hemorrhage, the patient was taken to 
the thoracic surgery intensive care unit, and rigid bron-
choscopy was performed. Localization of hemorrhage and 
the endobronchial system were evaluated. Simultaneous 
interventional methods such as cold saline lavage, adrena-
line (0.1%) administration or bronchoscopic balloon tam-
ponade were also used when necessary. If hemorrhage 
continued, selective intubation was performed with a dou-
ble-lumen endobronchial tube to isolate and spare the con-
tralateral lung. Patients with refractory hemorrhage and 
hemodynamically unstable patients underwent emergency 
pulmonary resection by posterolateral thoracotomy if the 
lesions were anatomically localized. A respiratory function 
test could not be performed for the patients in the pre-
operative evaluation due to severe hemorrhage and insta-
bility. Preoperative arterial blood gas analysis was used to 
evaluate single lung ventilation. Since the total hemoptysis 

volume is difficult to determine, it was not used as a crite-
rion for determining patients in need of surgery. Surgical 
tissue samples were examined regarding pathological and 
microbiological features, and the definite diagnoses were 
categorized accordingly. When there was more than one 
diagnosis causing hemoptysis in a patient, each diagno-
sis was considered separately. All medical records, surgery 
notes, and postoperative follow-up records were reviewed. 
The patients’ latest status was updated by examining the 
National Population Registration System, and the patients 
who died were identified. 

In the analysis of patients with comorbidities, chronic 
lung disease, cardiovascular diseases, diabetes mellitus, 
accompanying extrapulmonary malignancies, hematologi-
cal diseases, and thyroid disorders were recorded. Empy-
ema, bronchopleural fistula (BPF), respiratory failure, in-
trathoracic hemorrhage, pulmonary embolism, and wound 
detachment requiring re-thoracotomy detected in the 
postoperative period were defined as life-threatening com-
plications. Prolonged air leak, sputum retention requiring 
bronchoscopy, subcutaneous emphysema, and arrhythmia 
were regarded as minor complications. After the surgical 
procedure the chest tube was terminated after the air leak-
age ended with a drainage amount of less than 100 ml/day, 
and it was thought that the patient could be discharged. 
Air leak lasting longer than 5 days postoperatively was in-
terpreted as prolonged air leak. Hospital mortality was de-
fined as deaths of patients occurring within 30 days after 
surgery or before discharge. 

Statistical analysis
The data obtained included medical history, hospital 

outcomes, and prognosis. Statistical analyses were per-
formed using SPSS software (SPSS, Inc, Chicago, Ill). De-
scriptive data were expressed as means, standard devia-
tions, and percentages for qualitative variables. Univariate 
analyses with postoperative complications were investi-
gated using the t-test for continuous variables. A p-value of  
< 0.05 was considered significant in the comparisons. 

Results
The mean follow-up period of 39 patients with a mean 

age of 49.3 (16–70) was 50.6 ±51.3 months. Thirty-one 
(79.5%) of the patients were alive at the end of the follow-
up period. Thirty (76.9%) of the patients were male, and  
9 (23.1%) were female. The most common underlying cause 
of massive hemoptysis was bronchiectasis (n = 16), which 
was followed by aspergilloma (n = 11) and previous tuber-
culosis (TB) (n = 8). Other diseases found in the etiology 
and preoperative characteristics of the included patients 
are shown in Table I. Eleven (28.2%) patients had a cav-
ity with a mean diameter of 5.7 ±2.1 cm. Eight of these 
patients had a previous TB history. Hemorrhage originated 
from the right lung in 19 (48.7%) patients, while it originat-
ed from the left lung in 20 (51.3%) patients. The most com-
mon hemorrhage lobe was the left upper lobe (Table II). 
Blood transfusion with erythrocyte suspension and fresh 
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frozen plasma was initiated in 16 (41%) patients during 
hemoptysis. Comorbidity was detected in 23 (58.9%) of 
the patients. The most common comorbidities were car-
diovascular disease in 8 patients and diabetes mellitus in  
5 patients. In addition, 7 patients had tuberculosis with 
completed medical treatment.

Lobectomy was performed in 29 (74.4%) patients, pneu-
monectomy in 7 (17.9%) patients, and segmentectomy in 
3 (7.7%) patients (Table III). The mean operation duration 
was 253.6 ±71 minutes (Table IV). During the operation of 
25 (64.1%) patients, conditions that complicated the surgi-
cal intervention were encountered. Seventeen (43.5%) of 
the patients had tight adhesions between the lung and sur-
rounding tissues, especially with the chest wall. In 6 (15.4%) 
patients, it was observed that the lung formed adhesions 
at the fusion level. While 1 (2.6%) patient required a clamp 
on the right main bronchus due to intense and active hem-
orrhage, 1 (2.6%) patient required bronchoscopy because 
of desaturation due to hemorrhage during the operation. 
The mean postoperative intensive care unit stay duration 
was 1.9 ±2.5 days, the mean postoperative duration of hos-
pitalization was 11.4 ±11.2 days, and the total duration of 
hospitalization was 17 ±14.2 days. 

The pathological stages and tumor types of 4 patients 
diagnosed with non-small cell lung cancer (NSCLC) were 
Stage IB (T2aN0M0) adenocarcinoma, Stage IIB (T3N0M0) 
large cell carcinoma, Stage IIIA (T2bN2M0) adenocarcinoma, 
and Stage IIIA (T4N0M0) adenocarcinoma. In the stage IB 
patient, left pneumonectomy was performed because al-
most all of the left lung parenchyma was covered with giant 
bullae, and systematic mediastinal lymph node dissection 
(MLND) was performed after the diagnosis was malignant 
with frozen section examination during the operation. The 
patient completed the second year of follow-up without any 
problems. The Stage IIB patient was diagnosed preopera-
tively by bronchoscopy, but the patient underwent an emer-
gency operation due to the sudden hemorrhage of 400 ml 
and left pneumonectomy, and MLND was performed. The 
patient completed the 30th month of follow-up without any 
problems. A mass in the upper lobe of the right lung was 
detected preoperatively in a Stage IIIA (T2bN2M0) patient, 
who was also examined by F-18 fluorodeoxyglucose (FDG) 
positron emission tomography/computed tomography (PET/
CT) and was found radiologically compatible with multiple 
N2 diseases. However, due to sudden and life-threatening 
hemoptysis, right upper lobectomy and MLND were urgently 
performed. The patient is in the 14th month of follow-up and 
is receiving oncological treatment for local and systemic 
recurrence. The other Stage IIIA (T4N0M0) patient was diag-
nosed preoperatively and staged radiologically. However, due 
to sudden massive hemoptysis that could not be prevented 
by conservative methods, left pneumonectomy and MLND 
were urgently performed. Multiple brain metastases were 
detected in the 18th month of follow-up, and the patient died 
at the end of the 19-month follow-up. 

In 1 of the 2 patients for whom intrapulmonary foreign 
bodies were detected, the chicken bone that was aspirated 

Table I. Preoperative factors in patients with massive hemoptysis

Variables All 
patients
(n = 39)

Emergency 
resection
(n = 31)

Emergency 
resection 
with BAE
(n = 8)

Age [years]a 49.3 ±14.6 48.6 ±15 51.9 ±13.3

gender (M/F) 30/9 24/7 6/2

Cavity size [cm]  
(n = 11)

5.7 ±2.1 6.4 ±2.2 4.5 ±1.3

Comorbidity (n)b 23 (58.9) 16 (51.6) 7 (87.5)

INR 1.05 ±0.08 1.05 ±0.08 1.02 ±0.08

aPTT [s] 29.7 ±3.7 30.2 ±3.9 28.1 ±2.7

Etiology:

Bronchiectasis 16 (41.0) 14 (45.2) 2 (25.0)

Aspergilloma 11 (28.2) 6 (19.3) 5 (62.5)

Previous TB 8 (20.5) 5 (16.1) 3 (37.5)

Lung carcinoma 4 (10.2) 4 (12.9) –

Bronchogenic cyst 2 (5.1) – 2 (25.0)

Intrapulmonary 
foreign body

2 (5.1) 2 (6.4) –

Interstitial lung 
disease

2 (5.1) 1 (3.2) 1 (12.5)

Behcet’s disease 1 (2.6) 1 (3.2) –

Pulmonary 
endometriosis

1 (2.6) 1 (3.2) –

Emphysema 1 (2.6) 1 (3.2) –

Fibroma 1 (2.6) 1 (3.2) –

BAE – bronchial artery embolization, amean ± standard deviation, bn (%),  
INR – international normalized ratio, aPTT – activated partial thromboplastin time, 
TB – tuberculosis. 

Table II. Distribution of hemorrhage focus by lobes

Lobe Number %

Upper right 8 20.5

Middle right 3 7.7

Lower right 8 20.5

Upper left 10 25.6

Lingula 3 7.7

Lower left 7 18

Table III. Pulmonary resection types

Type of resection Number (%) Side/lobe

Pneumonectomy 7 (17.9) Left = 7

Lobectomy 29 (74.4) RUL = 7; RUL + RML = 1;
RLL = 6; RLL + RML = 1;

RML = 3; LUL = 5; LLL = 3;
LLL + Lingulectomy = 3

Segmentectomy 3 (7.7) Lingula = 2
Right multibasal = 1

RUL – right upper lobe, RML – right middle lobe, RLL – right lower lobe,  
LUL – left upper lobe, LLL – left lower lobe.
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10 years ago was removed from the resected lobe, while 
gossypiboma was found in the other patient. The patient 
who had gossypiboma had a thoracotomy history due to 
trauma 20 years ago. 

Preoperative BAE history was detected in 8 (20.5%) of 
the cases. Seven of these patients had recurrent hemopty-

sis, and 1 patient had persistent hemoptysis. Recurrent he-
moptysis was recorded in 3 (7.7%) patients after pulmonary 
resection, and 2 of them were patients who previously had 
BAE. While 1 of the 3 patients with recurrent hemoptysis 
died in the postoperative period, hemoptysis was treated 
with completion pneumonectomy in 1 and medical treat-
ment alone was sufficient for the other patient. Postopera-
tive life-threatening complications developed in 11 (28.2%) 
patients, while minor complications developed in 11 (28.2%) 
patients. The most common problem among postoperative 
complications was prolonged air leak in 8 patients (Table V). 
When the distribution of postoperative complications by 
diseases was examined, statistically significant postopera-
tive complications were found in all patients with previous 
TB history (p = 0.006) (Table VI). Because of the complica-
tions that developed, re-thoracotomy was performed in  
4 (10.2%) patients. Re-operation was required in 2 of these 
patients due to intrathoracic hemorrhage, 1 due to BPF and 
1 due to detachment at the wound site. In our study, there 
were 2 (5.1%) patients for whom BPF was found, and the op-
erative pathology of both patients was reported as TB cavity 
and aspergilloma. No mortality was detected in 7 patients 
who underwent pneumonectomy. One of the 2 (5.1%) pa-
tients with hospital mortality had a right upper lobectomy, 
and the other had a middle lobectomy. The patient who died 
after right upper lobectomy on the 29th postoperative day 
had prolonged mechanical ventilation due to respiratory 
failure with subsequent pneumonia. In the patient who 
underwent middle lobectomy, prolonged mechanical ventila-
tion due to respiratory failure and also recurrent hemoptysis 
resulted in death on the 9th postoperative day. 

Discussion
In recent years, the rate of massive hemoptysis caused 

by fungal infections has gradually increased, especially 
in patients with cavitary lung disease [13]. Most of these 
are Aspergillus infections, and the cavity is surrounded by 
enlarged bronchial arteries that are highly susceptible to 
hemorrhage. 50–90% of Aspergillus infections with cavity 
complications can cause massive hemoptysis [14]. Endo  
et al. [11] detected cavities in 48% of patients who under-
went emergency pulmonary resection due to massive he-
moptysis. In our study, the rate of patients for whom a cav-
ity was detected was 28.2%, and a fungal ball accompanied 

Table IV. Operative variables in patients with massive hemoptysis

Variables All patients
(n = 39)

Emergency resection
(n = 31)

Emergency resection with BAE
(n = 8)

Duration of operation [min]a 253.6 ±71 257.4 ±74.3 241.2 ±61.8

Technical challenge in operation (n)b 25 (64.1) 20 (64.5) 5 (62.5)

Duration of intensive care stay [days]a 1.9 ±2.5 1.8 ±2.3 2.6 ±3.3

Duration of postoperative stay [days]a 11.4 ±11.2 11.3 ±11.2 11.4 ±12

Duration of hospitalization [days]a 17 ±14.2 17.4 ±14.8 15.4 ±12.3

Recurrent hemorrhage (n)b 3 (7.7) 1 (3.2) 2 (25.0)

Postoperative complication (n)b 11 (28.2) 8 (25.8) 3 (37.5)

Hospital mortality (n)b 2 (5.1) 2 (6.5) 0 (0)

aMean ± standard deviation, bn (%).

Table V. Operative complications

Variable Postoperative 
complication

Mortality

Total 22 2

Prolonged air leak (≥ 5 days) 8 –

Empyema 3 –

BPF 2 –

Respiratory failure 
(prolonged intubation)

2 2

Intrathoracic hemorrhage 2 –

Pulmonary embolism 1 –

Sputum retention 1 –

Wound site detachment 1 –

Subcutaneous emphysema 1 –

Arrhythmia 1 –

BPF – bronchopleural fistula.

Table VI. Distribution and analysis of complications

Variable Complication P-value

Yes No

n (%) n (%)

Surgical
intervention

Pneumonectomy 4 (57.1) 3 (42.9) 1

Others 18 (56.2) 14 (43.8)

Diagnosis Bronchiectasis 9 (56.2) 7 (43.8) 1

Aspergilloma 9 (81.8) 2 (18.2) 0.07

Previous TB 8 (100) 0 (0) 0.006

Lung carcinoma 1 (25.0) 3 (75.0) 0.3

Others 2 (25.0) 6 (75.0) 0.06

BAE Yes 4 (50.0) 4 (50.0) 0.71

No 18 (58.1) 13 (41.9)

Age < 50 11 (61.1) 7 (38.9) 0.75

≥ 50 11 (52.4) 10 (47.6)

TB – tuberculosis, BAE – bronchial artery embolization.
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the cavity in all of them. According to the surgical patholo-
gy reports, 8 of these cavities were TB, 2 were bronchogenic 
cysts, and 1 was cystic bronchiectasis. 

Massive hemoptysis may also occur due to lung carci-
noma that has an endobronchial component or a cavitary 
formation [6]. Approximately 20% of patients with lung 
carcinoma will experience hemoptysis at some point in 
its course, but only 3% present with massive hemoptysis. 
About 80% of patients with massive hemoptysis due to 
malignancy have a history of small sentinel hemorrhage 
episodes in the previous weeks [6]. Squamous cell carci-
noma usually occurs in the central airway, can lead to 
cavitation, and can reach large sizes. Massive hemoptysis 
is more common in these tumors than non-squamous car-
cinomas [13]. However, despite this basic information, 3 of 
our 4 lung carcinoma patients who underwent emergency 
resection due to massive hemoptysis had adenocarcinoma, 
and 1 had large cell carcinoma. Three of our patients had 
a vegetative tumoral mass in the central airway, and it was 
the source of hemorrhage. Therefore, left pneumonectomy 
was performed in these 3 patients. There were no patients 
in whom oncological treatment was initiated in our lung 
carcinoma patients. However, especially in recent years, 
a few studies reported that some new antiangiogenic drugs 
such as bevacizumab that is used in the treatment of non-
squamous NSCLC could lead to life-threatening and severe 
hemoptysis [15].

Applying interventional procedures such as BAE for 
hemoptysis arising from systemic bronchial vessels and 
pulmonary artery occlusion or endovascular stents for 
hemoptysis originating from pulmonary vessels may al-
low emergency surgery to be delayed [16]. BAE is the most 
common endovascular procedure, as bronchial arteries are 
responsible for massive hemoptysis requiring treatment in 
more than 90% of cases. It instantly controls hemorrhage 
in 66% to 90% of patients [17]. Hence, a planned pulmo-
nary resection can be scheduled, and the patient’s cardio-
pulmonary reserve can be measured. However, although 
there are different treatment modalities, there is no pub-
lished guideline for hemoptysis [1]. In massive hemoptysis 
that cannot be prevented by conservative methods, which 

is our study subject, sometimes there may not be enough 
time for interventional procedures, and it may be necessary 
to make a quick decision for life-saving surgery. With this 
quick decision made by the thoracic surgeon for pulmo-
nary resection, sometimes it may not be possible to per-
form an anatomical resection due to surgical difficulties. In 
such situations where resection is technically dangerous or 
difficult, different surgical modalities such as physiological 
lung exclusion have also been described. Dhaliwal et al. [18] 
reported the efficacy and safety of surgical ligation of the 
bronchial and pulmonary artery of the involved lobe or lung 
in a series of 20 patients with hemoptysis associated with 
TB. They reported that there was no operative mortality or 
recurrent hemoptysis through this surgical technique. 

When the last two decades of data are reviewed in the 
literature, the postoperative complication rate has been 
reported between 25.8% and 71%, and hospital mortal-
ity between 4% and 35.4% in patients undergoing emer-
gency pulmonary resection due to massive hemoptysis 
[9–12, 19–22] (Table VII). The reason for this wide range of 
postoperative complication rates is that different compli-
cation groups were addressed in each study. In our study, 
we evaluated our complications in two different groups to 
make a comparison with the literature. The rate of both 
life-threatening complications and minor complications 
was 28.2%. Considering that 58.9% of our patients had 
significant respiratory and cardiac comorbidities, we can 
say that the rate of postoperative complications occurring 
after emergency pulmonary resection is at an acceptable 
level. This rate is, of course, higher in studies that include 
a larger group of complications in the analysis. For exam-
ple, in a study in which emergency pulmonary resection 
was performed in 48 patients due to massive hemoptysis, 
postoperative complications were reported in 32 (71%) pa-
tients [10]. Considering the results of the literature, it can 
be said that there is a wide range of in-hospital mortality. 
The most important reason for this is that the definition of 
massive hemoptysis was handled differently in each study, 
and there was no consensus on the amount of hemor-
rhage. Also, in some studies, patients who were operated 
on while the hemorrhage was continuing and those who 

Table VII. The most frequent diagnosis, postoperative complications and hospital mortality rates in massive hemoptysis emergency 
pulmonary resection series

Major author [ref.] (year) Country Patients 
(n)

The most common 
diagnosis

The most common 
diagnosis rate (%)

Postoperative 
complications (%)

Mortality 
(%)

Lee [19] (2000) Hong-Kong 27 Bronchiectasis 57.4 29.6 15

Endo [11] (2003) Japan 25 Fungal abscess 48 32 4

Ayed [12] (2003) Kuwait 27 Bronchiectasis 29.6 29.6 7.4

Metin [20] (2005) Turkey 29 TB 34.5 27.5 11.5

Andrejak [10] (2009) France 48 TB 59 71 35.4

Alexander [9] (2014) S. Africa 61 TB 54 32.8 4.9

gradica [21] (2014) Albania 15 TB 37.5 26.7 4.1

Kiral [22] (2015) Turkey 31 Bronchiectasis 42 25.8 6.5

Current study (2021) Turkey 39 Bronchiectasis 41 28.2 5.1

TB – tuberculosis.
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were operated on a planned basis after the hemorrhage 
was controlled were not separated and were evaluated to-
gether. All patients discussed in our study were patients 
whose hemoptysis process continued despite medical 
treatment and who underwent unplanned surgery. An-
drejak et al. [10] drew attention to this issue and reported 
that the postoperative complication rate decreased from 
71% to 28%, and hospital mortality decreased from 35% 
to 4% in hemoptysis patients who could undergo sched-
uled surgery after the hemorrhage was controlled. This is 
an indication that pulmonary resection performed with-
out stopping the hemorrhage is very risky. However, in our 
study, hospital mortality was 5.1%, and despite this detail 
in the literature, it shows that emergency resections can 
be performed with lower mortality in massive hemoptysis 
with the help of developing surgical technology. Some poor 
prognostic factors have been described in patients with 
massive hemoptysis in the literature [6]. Accordingly, one 
of the most important factors that increase mortality is 
the excessive amount of hemorrhage. Aspiration of heavy 
hemorrhage to the healthy lung side and subsequent re-
spiratory failure can lead to death. In massive hemoptysis, 
rapid action should be taken to protect the lung from as-
piration, and rigid bronchoscopy should be performed by 
taking the patient to the operating room. However, it may 
be difficult to determine which lobe (or maybe from which 
lung only) the hemorrhage originated with bronchoscopy 
performed while heavy hemorrhage is continuing. In such 
a case, there will undoubtedly be large amounts of blood in 
both bronchial systems, and sometimes a complete evalu-
ation will not be possible. Our 2 patients who died were the  
2 patients with the highest amount of hemorrhage. In the 
first of these patients, 600 ml of hemorrhage developed 
suddenly in the hospital after the hospitalization with he-
moptysis for a while, and 6 units of blood replacement were 
required. Surgery was recommended to the patient, who 
had a TB history and a 7 cm cavity in the right upper lobe 
with a fungus ball in it, but the patient refused surgical 
treatment. For this reason, BAE was performed, but the pa-
tient was subjected to an emergency operation due to the 
massive hemorrhage. During the period until the surgery, 
aspiration occurred in the contralateral lung, and the pa-
tient was intubated for a long time due to respiratory fail-
ure in the postoperative period. The patient died on the 29th 
postoperative day due to subsequent pneumonia. The oth-
er patient was referred to our hospital while being followed 
up in another hospital with hemoptysis. The patient had 
1000 ml of hemorrhage in the first hour and then 2000 ml 
in the first 8 hours in total. In the preoperative period,  
4 units of erythrocyte suspension and 4 units of fresh fro-
zen plasma were given. Thorax CT revealed bronchiectasis 
in the middle lobe and findings of aspiration in the con-
tralateral lung. Middle lobectomy was performed in the 
patient, who had urgent rigid bronchoscopy but failed to 
obtain effective results due to heavy hemorrhage. Unfor-
tunately, this patient also had postoperative respiratory 
failure and prolonged mechanical ventilation and died on 

the 9th day. Crocco et al. [7] reported a 71% mortality rate 
in patients who lost more than 600 ml of blood in 4 hours, 
a 22% mortality rate in patients who bled more than 600 ml 
in 4–16 hours, and a 5% rate in those with 600 ml of he-
moptysis within 16–48 hours, and found a direct correlation 
between hemoptysis rate and mortality rate. Also, hospital 
mortality was reported as 58% and 78% in previous surgi-
cal series, which reported that patients with hemorrhage 
rates exceeding 1000 ml/24 hours had higher mortality 
[3, 23]. Therefore, in all possible patients, stopping acute 
hemorrhage with conservative treatment methods, per-
forming a meticulous multidisciplinary examination for 
a definitive diagnosis, localizing the lesion, measuring the 
patient’s respiratory capacity, and then performing pulmo-
nary resection is the most optimal approach. However, if 
the hemorrhage is severe and continues despite the first 
interventions, it is necessary to make a surgical resection 
decision without wasting time and to protect the remain-
ing healthy lung. As the period is prolonged, the risk of as-
piration to the healthy lung side increases, and this affects 
postoperative complications and mortality. 

In our study, the majority of the patients were patients 
with bronchiectasis, aspergilloma, and previous TB diagno-
sis. This patient group has potential difficulties regarding 
the operation. Indeed, 64.1% of our patients experienced 
some technical difficulties during the operation. Many of 
these difficulties were due to the severe adhesions the lung 
forms with the surrounding tissues. This situation also led 
to the prolongation of the operation time. In our study, we 
found that the mean operation duration was 253.6 ±71 
minutes (between 125 and 405 minutes). Zhang et al. [24] 
performed emergency anatomical lung resection in 36 pa-
tients with pulmonary TB and massive hemoptysis. Their 
results were similar to our results; the mean operation du-
ration was 254 ±58 minutes (150–390 minutes). They also 
reported that the mean blood loss during surgery was 877 
±510 ml (100–3000 ml). Endo et al. [11], on the other hand, 
determined the mean operation duration as 285 minutes 
(90–540 minutes) in their study. They reported a mean op-
erative blood loss of 980 ml (100–5200 ml).

When we examined the risk factors for postoperative 
complications, we found that patients with proven TB di-
agnosis in the past had higher risk (p = 0.006). BPF devel-
oped in 2 of these patients, who underwent left pneumo-
nectomy and right upper lobectomy, and the right upper 
lobectomy patient underwent re-thoracotomy and comple-
tion pneumonectomy. The BPF rate in our study was 5.1%. 
Andrejak et al. [10] reported the rate of BPF after resection 
as 11% in 48 patients who underwent emergency pulmo-
nary resection with active hemoptysis. In 15 patients for 
whom massive hemoptysis was controlled, they performed 
scheduled surgery within 6 months after discharge and 
found that the rate of BPF in these patients was 20%. 60% 
of these patients who underwent planned surgery had TB. 
In another patient, who was previously diagnosed with TB, 
wound detachment developed after deep wound infection, 
and a re-thoracotomy was performed. In another patient, 
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a re-thoracotomy was performed due to intrathoracic hem-
orrhage. Another patient could not be separated from the 
mechanical ventilator due to respiratory failure and died 
with the addition of pneumonia. When looking at this ta-
ble, it should be stated that the postoperative course of TB 
and aspergilloma association is surgically challenging. In 
the treatment of hemoptysis patients with a fungus ball 
in the TB cavity, different attempts have been made in re-
cent years. Hemostatic radiotherapy applications are one 
of them. In the study of Sapienza et al. [25], they reported 
that they applied 2 gy, in total 20 gy radiotherapy 5 days 
a week in 21 patients with massive hemoptysis who were 
not suitable for surgical treatment, and that they achieved 
success in all patients in the early period. 

The limitations of this study are, first, the use of a ret-
rospective approach. Secondly, the total amount of massive 
hemoptysis and its effect on the results were not catego-
rized and evaluated numerically, as some patients were 
referred to our hospital as intubated, and the amount of 
pre-hospital hemorrhage was not precisely known. Third, 
operative blood loss data were not included in the study as 
they were not documented adequately. 

Conclusions
In patients with massive hemoptysis, those with a TB 

history have a higher rate of postoperative complications. 
However, emergency pulmonary resection is an effective 
treatment option in massive hemoptysis which cannot be 
prevented by maximum medical treatment or minimally in-
vasive methods in patients whose hemorrhage focus can 
be localized and pulmonary reserve is suitable. The tim-
ing of surgery and the type of resection should be chosen 
appropriately according to the severity of hemoptysis and 
underlying diseases. This report shows acceptable rates of 
postoperative complications and low hospital mortality as-
sociated with emergency pulmonary resection in massive 
hemoptysis. 
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