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ABSTRACT

Objective: Bullous lung disease is characterised by the development of bullae within the lung parenchyma. Smoking
is considered as a main risk factor of bullae formation. The clinical manifestation varies from asymptomatic bullae to
severe respiratory distress. The exact medical approach is still controversial. Here, we aimed to evaluate the patient
clinical characteristics and the indication of surgery in the patients. Methods: This study was an analytic cross-sectional
study in Razi hospital, Rasht, Iran, in 2016—2020. A total of 110 patients with newly diagnosed lung bullae underwent
evaluation based on a checklist, which assessed the variables as clinical characteristics, bullae features, the medical
treatment, and its complication. Eventually, statistical analysis was performed by using SPSS v21.0. Results: A total of
110 patients were enrolled. All the patients were smokers. In 72.9%, the primary presentation was respiratory distress,
which needed surgical resection with no recurrence over 8 months. The clinical manifestation varies from asymptomatic
bullae in 4.3% and pneumonia in 34.3% to respiratory distress in 61.4%. There was no statistical correlation between
clinical manifestation and all the studied variables excluding respiratory distress (p value: 0.659). Seventy patients
underwent surgical treatment, in which 20 cases were complicated by air leak that was managed by the chest tube in
16 patients and the Heimlich valve in four patients. No evidence of recurrence was detected. Conclusion: The main
risk factor of bulla formation is smoking. Because of various clinical presentations, the appropriate medical approach
is of paramount importance.
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INTRODUCTION

A bulla is an air-filled space within the lung parenchyma
that is about 1-2 cm in size with a fibrotic wall that is
bordered by the remnants of alveolar septae.l'! Smoking
is considered as a main risk factor of bullae formation.**
Despite the high prevalence of this disorder, the exact
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role of bullae in pathogenesis of pneumothorax is still
unclear.®% Lung bullae are categorised into two main
groups: bullae within otherwise a normal lung parenchyma
which is usually single and bullous formation within
an emphysematous lung which are usually multiple.
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A single huge bulla which occupies more than 30% of
the hemi-thorax is considered a giant bulla.l! Although
the bullous lung disease often occurs in the context of
pulmonary disorder as chronic obstructive pulmonary
disease (COPD), it could occur in otherwise healthy lungs
as an incidental finding on imaging.”! The pathophysiology
of bullous formation is a parenchymal weakness resulting
in localised air trapping. Consequently, the pressure
induced by the elasticity of the adjacent lung leads to
build-up of pressure within bullae, contributing to their
progressive enlargement and compression and atelectasis
of the adjacent lung. Identification and re-construction of
the intact parenchyma are the main aims of treatment.™

A bullae is seen as an avascular, high-radiolucent area
with a thin or poorly defined wall. Standard chest
X-rays could estimate the size, location, and volume of
the bullae. However, to determine the exact size, chest
computed tomography (CT) is required to demonstrate
detailed characterisation of the size, number, and location
of bullae. CT is a sensitive tool which reveals the exact
anatomic location of the bullae, a feature which might
be easily missed in the anteroposterior or lateral view of
chest X-rays. Furthermore, it is capable of differentiating
an emphysematous bullae from a pneumothorax.!s"
Lesur et al.”! showed that by the use of CT scan, the
discovery of bullae had been on the rise. The prevalence
of incidental bullae was observed to be 0-15% in a
healthy population. There are a few reports of sonography
application to recognise an emphysematous bullae from
the pneumothorax.™!l Regarding modern diagnostic
methods, it is noted that 75-100% of patients with a
pneumothorax have simultaneous bullae. However, no
study has clearly mentioned these changes as etiologic
factors in pneumothorax pathogenesis. Furthermore, the
exact acquired or genetic basis of these bullae formation
is not clear."*4

As mentioned before, affected patients tend to have
significant exposure to tobacco smoke.**! Gaensler EA
et al.™ showed that all their patients with bullous lung
disease had a history of smoking and smoke cessation
improved lung changes which secondarily contributed to
better response to surgery.

Although the majority of patients benefit from a medical
treatment which is the same as COPD management, the
large emphysematous bullae do not have an adequate
response to standard conservative treatment and further
surgical therapy is needed. Based on the patients’ clinical
status, diverse surgical approaches such as bullectomy,
lobectomy, and pneumonectomy might be considered.*18!

Regarding diverse clinical manifestations as asymptomatic
bullae in one side of the spectrum compared to serious
features such as the pneumothorax, hemoptysis, or
compressive effects, it is of paramount importance to
design an appropriate medical guideline in approach to
lung bullous disease.!"!
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In this study, we aimed to assess the factors such as
characteristic features, the possible complication, the
selected diagnostic and therapeutic method, surgery
indication, and prognosis of the patients with bullous lung
disease who were referred to our center since 2016-2020
in Razi hospital, Rasht, Iran.

METHODS

This study was an analytic cross-sectional study in Razi
hospital, Rasht, in 2016-2020.

A total of 110 patients of any age and sex with newly
diagnosed bullous lung disease underwent evaluation.
The diagnosis was based on clinical suspicion and chest
CT scan.

The data collection tool was a checklist prepared by
referring to the patients’ file which included the patients’
characteristics such as age, sex, past medical history,
habitual history, and clinical manifestation and bullae
features such as size, location, and the site of involvement.
Furthermore, the medical therapeutic approach command
in the case of surgery, the complication and prognosis,
and the time of hospitalisation were recorded. It should
be noted that the patients with incomplete information
were excluded.

After data collection, statistical analysis was performed by
using SPSS v21.0. Normal data distribution was performed
by Kolmogorov—Smirnov test. For the comparison of the
quantitative variables, independent two-sample t-test was
performed, and for the qualitative variables, Chi-square test
was performed. A P value less than 0.05 was considered
significant.

Ethical statement

This study has been accepted by the Inflammatory Lung
Disease Research Centre of Guilan University of Medical
Sciences, Rasht, Iran, and was conducted in accordance
with the Declaration of Helsinki.

RESULTS

A total of 110 patients were enrolled in the study, of
whom 70 underwent surgical management. The mean
age (£SD) of study participants was 50.9 = 12.83. The
least age and the highest age of the patients were 18 and
80 years, respectively. 70% of the patients were male, and
in 93%, the past medical history was negative. 72.9% had
a history of cigarette smoking. The clinical manifestation
varie from asymptomatic bullae in 4.3% and pneumonia
in 34.3% to respiratory distress in 61.4%. In 55.7%,
there was a single bullae compared to multiple bullae in
27.1%. The right and left lungs were involved in 54.3%
and 18.6%, respectively. In addition, in 27.1%, both
sides were involved. The 70 patients underwent surgical
treatment, in which 20 cases were complicated by air leak
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that was managed by the chest tube in 16 patients and
the Heimlich valve in four patients. The later follow-up
revealed complete recovery in these patients over a month.
Furthermore, the mean hospitalisation time was 11 days.
No evidence of recurrence was detected. The patients’
characteristics are brought in Table 1.

There was no statistical correlation between clinical
manifestation and all the studied variables excluding
respiratory distress, which showed a meaningful statistical
relationship based on the Cramer’s index (p value: 0.659)
[Table 2].

The chest X-ray pattern and different views of patients’
lung CT scans consisting of bullae are shown in Figure 1.
The surgical resection of pulmonary bullae including
processes of resecting and the resected bullae are displayed
in Figure 2.

DISCUSSION

The fluid level in a bullae has an exclusive pathology
which presents itself in various types. The exact etiology
of lung bullous diseases is unknown. However, the
probable hypothesis is inappropriate bronchial connection
leading to incomplete drainage of the fluid and consequent
fluid collection, which results in inflammation and
infection.!7:19.20]

In our study, we evaluated 70 patients with newly
diagnosed bullous lung disease. The majority of the
patients were male, similar to the study of Gunnarsson
et al.,'’” who observed 12 patients with giant bullae
over 18 years. They revealed that 11 patients were
male with an average age of 60 years. In contrast, in
the study of Schipper et al."® on 43 patients with giant
emphysematous bullae, they found that the majority of
the patients were female, and in the study of Amjadi
et al.,” nine out of 15 patients with bullous lung disease
were female.

It should be noted that smoking is considered as an
important risk factor of bullae formation.?* Schipper

Figure 1: CT scan with huge right- and left-side bullae
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et al."® showed all their patients were smokers with
a 50 pack/year consumption. Similarly, Lesur et al.”
evaluated the relationship between smoking and bullae in
an idiopathic spontaneous pneumothorax in a case-control

Table 1: Patient characteristics

Variable Number Percentage
Age

<35ylo 10 143

35-80 y/o 33 47.1

>80 y/o 27 38.6
Gender

Male 49 70

Female 21 30
Past medical history

Negative 65 92.9

Positive 5 7.1
Habitual history (smoking)

Negative 19 27.1

Positive 51 72.9
Clinical presentation

Incidental 3 43

pneumonia 24 343

Respiratory distress 43 61.4
Bullae size

Small (2 to 6 cm) 18 25.7

Large (7 to 20 cm) 52 74.3
Bullae number

Single 39 55.7

Two 12 17.1

multiple 19 27.1
Bullae location

Rt side 38 54.3

Lt side 13 18.6

Both sides 19 27.1
Lung involvement

Negative 51 72.9

Positive 19 27.1
Therapeutic approach

Conservative 16 229

Resection 52 74.3

Resection and 2 29

conservative
Hospitalisation period

<5 days 7 10

5-7 days 56 80

<7 days 7 10

Figure 2: Complete and intact bullae during and after resection
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Table 2: Clinical presentation

Incidental Pneumonia Respiratory distress
Respiratory distress
Negative 66.7% 4.2% 0%
positive 33.3% 95.8% 100%

Linear-by-Linear Association=4.191 df=1 Sig. = 0.041.Cramer’s
V=0.659 Sig. = 0.000

study. Their finding revealed that all their patients were
smokers. Besides, in 85% of the case group and 155 of the
control group, a simultaneous bullae was detected.

In our study, 72.9% of the patients were smokers, similar
to the previous studies.

Although lung bullous disease might be asymptomatic and
found only incidentally on imaging, it is usually associated
with pulmonary malfunction. Sudden and severe dyspnea
should raise the suspicion for the pneumothorax because
of a ruptured bullae which occurs mostly in the context
of underlying emphysema.”?*%! Qur study showed that
the most common clinical presentation was respiratory
distress, in which case the patients had been under surgical
resection with a complete recovery over a month.

It is of paramount importance to take an appropriate
medical therapy in patients with severe distress or
superimposed infection. These patients can be candidates
for surgical treatment. Currently, the classic surgical
method for isolated bullae is bullectomy, which involves
surgical resection or ablation of one or more bullae.¢-18.26-30]

In our study, 52 patients were under bullectomy with a
significant response and on recurrence which was similar
to other studies, which highlighted the importance of
surgical resection in the case of respiratory distress.

CONCLUSION

Bullous lung disease is characterised by the development
of bullae within the lung parenchyma. Although it usually
occurs in the context of pulmonary disorder, it might be
seen in isolation. The most common risk factor is smoking,
which was also evident in our study.

Clinical manifestation varies from incidental bullae to
severe respiratory distress. In our study, most patients
were presented with respiratory distress which showed
the positive role of surgery in approach to lung bullae.

The limitation of the current study is the lack prolonged
follow-up. As a result, there was no chance to evaluate the
long-term outcome.

We suggest further studies in a case-control design with
a higher sample size and consideration of other variables
such as body mass index.

458

Financial support and sponsorship

Nil.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Sugarbaker D, Bueno R, Colson Y, Jaklitsch M, Krasna M, Mentzer S.
Adult Chest Surgery. 2" ed. New York: McGraw-Hill Education; 2014.
Smink DS. Schwartz’s principles of surgery, 10" edition. Ann Surg
2015;261:1026.

Baumann MH, Noppen M. Pneumothorax. Respirology 2004;9:157-64.
Tan C, Hatam N, Treasure T. Bullous disease of the lung and cannabis
smoking: Insufficient evidence for a causative link. ] R Soc Med
2006;99:77-80.

Baumann MH, Strange C, Heffner JE, Light R, Kirby TJ, Klein J, et al.
Management of spontaneous pneumothorax: An American College of
Chest Physicians Delphi consensus statement. Chest 2001;119:590-602.
Janssen JP, Cuesta MA, Postmus PE. Treatment of spontaneous
pneumothorax: Survey among Dutch pneumonologists. Ned Tijdschr
Geneeskd 1994;138:661-4.

Mura M. Bullous emphysema. In: Lang F, editor. Encyclopedia of
Molecular Mechanisms of Disease. Berlin, Heidelberg: Springer Berlin
Heidelberg; 2009. p. 258-9.

Bense L, Lewander R, Eklund G, Hedenstierna G, Wiman LG.
Nonsmoking, non-alpha T-antitrypsin deficiency-induced emphysema
in nonsmokers with healed spontaneous pneumothorax, identified by
computed tomography of the lungs. Chest 1993;103:433-8.

Lesur O, Delorme N, Fromaget JM, Bernadac P, Polu JM. Computed
tomography in the etiologic assessment of idiopathic spontaneous
pneumothorax. Chest 1990;98:341-7.

Tschopp JM, Bolliger CT, Boutin C. Treatment of spontaneous
pneumothorax: Why not simple talc pleurodesis by medical
thoracoscopy? Respiration 2000;67:108-11.

Shields T, LoCicero J, Reed C, Feins R. Bullous and Bleb Diseases of the
Lung. General Thoracic Surgery. 7 ed. Philadelphia: Lippincott Williams
& Wilkins; 2009. p. 1078-96.

Donahue DM, Wright CD, Viale G, Mathisen DJ. Resection of
pulmonary blebs and pleurodesis for spontaneous pneumothorax. Chest
1993;104:1767-9.

Noppen M. Do blebs cause primary spontaneous pneumothorax? Con:
Blebs do not cause primary spontaneous pneumothorax. J Bronchol
2002;9:319-23.

Agarwal R, Aggarwal AN. Bullous lung disease or bullous emphysema?
Respir Care 2006;51:532-4.

Gaensler EA, Jederlinic PJ, FitzGerald MX. Patient work-up for
bullectomy. J Thorac Imaging 1986;1:75-93.

Ghattas C, Barreiro TJ, Gemmel DJ. Giant bullae emphysema. Lung
2013;191:573-4.

Palla A, Desideri M, Rossi G, Bardi G, Mazzantini D, Mussi A, et al.
Elective surgery for giant bullous emphysema: A 5-year clinical and
functional follow-up. Chest 2005;128:2043-50.

Schipper PH, Meyers BF, Battafarano R], Guthrie TJ, Patterson GA,
Cooper JD. Outcomes after resection of giant emphysematous bullae.
Ann Thorac Surg 2004;78:976-82.

Richardson MS, Reddy VD, Read CA. New air-fluid levels in bullous
lung disease: A reevaluation. ] Natl Med Assoc 1996;88:185-7.

Weisel W, Slotnik I. Emphysematous bulla complicated by hemorrhage
and infection; treated with surgical drainage. Am Rev Tuberc
1950;61:742-6.

Gunnarsson Sl, Johannesson KB, Gudjonsdottir M, Magnusson B,
Jonsson S, Gudbjartsson T. Incidence and outcomes of surgical resection
for giant pulmonary bullae—a population-based study. Scand ] Surg
2012;101:166-9.

Amjadi K, Alvarez GG, Vanderhelst E, Velkeniers B, Lam M, Noppen M.
The prevalence of blebs or bullae among young healthy adults:
A thoracoscopic investigation. Chest 2007;132:1140-5.

Chen CT, Chang SY. Giant pulmonary bullae mimicking spontaneous
pneumothorax. Qjm 2014;107:681-2.

Krishnamohan P, Shen KR, Wigle DA, Allen MS, Nichols FC, Cassivi SD,
et al. Bullectomy for symptomatic or complicated giant lung bullae. Ann

Lung India * Volume 39 e Issue 5 * September-October 2022



25.

26.

27.

28.

Hosseinzadeh Asli, et al.: Pulmonary bleb and bullous disease surgical treatment

Thorac Surg 2014;97:425-31.

Keszler P. Surgical pathology of bullae with and without pneumothorax.
Eur ) Cardiothorac Surg 1988;2:416-24.

Mehran R), Deslauriers ). Indications for surgery and patient work-up for
bullectomy. Chest Surg Clin N Am 1995;5:717-34.

Connolly JE. Results of bullectomy. Chest Surg Clin N Am
1995;5:765-76.

MacDuff A, Arnold A, Harvey J. Management of spontaneous

Lung India * Volume 39 ¢ Issue 5 * September-October 2022

29.

30.

pneumothorax: British thoracic society pleural disease guideline 2010.
Thorax 2010;65(Suppl 2):ii18-31.

De Giacomo T, Venuta F, Rendina EA, Della Rocca G, Ciccone AM,
Ricci C, et al. Video-assisted thoracoscopic treatment of giant bullae
associated with emphysema. Eur ] Cardiothorac Surg 1999;15:753-7.
Laros CD, Gelissen HJ, Bergstein PG, Van den Bosch JM,
Vanderschueren RG, Westermann CJ, et al. Bullectomy for giant bullae
in emphysema. ] Thorac Cardiovasc Surg 1986;91:63-70.

459



