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Abstract

Bronchiolitis obliterans syndrome (BOS) is a non-infectious pulmonary complication that can occur in
patients who have undergone allogeneic bone marrow transplantation (BMT). BOS is characterized by the
irreversible narrowing and obstruction of bronchi, resulting in severe respiratory distress and poor
outcomes. This case report focuses on the complex management of a patient with a multifaceted medical
history.

A 20-year-old man was initially diagnosed with precursor B lymphoblastic lymphoma and subsequently
underwent allogeneic BMT. Nine months later, the patient was diagnosed with bronchiolitis obliterans with
graft-versus-host disease, resulting in the development of BOS. Remarkably, 12 years after BMT, the patient
was registered for lung transplantation. However, one year after registration, the patient developed a left
pneumothorax. Despite rigorous efforts, including continuous thoracic drainage and autologous pleurodesis,
the pneumothorax did not respond to treatment and required video-assisted thoracic surgery (VATS)
bullectomy.

The preoperative assessment revealed a challenging clinical finding characterized by the need for home
oxygen therapy (5 L/min with a nasal cannula), severe Hugh-Jones classification IV-V, and marked
hypercapnia (partial pressure of carbon dioxide (pCOy), 76 mmHg). Imaging studies, including high-

resolution computed tomography and chest radiography, revealed hyperinflation, emphysematous changes,
and bronchiectasis across all lung lobes, further complicating the patient's condition.

Intraoperative management had the unique challenges of persistent hypoxia (P/F ratio 65-80), positive end-
expiratory pressure of 5 cmH,0, and low tidal volumes (1.6-2.0 mL/kg) during one-lung ventilation. To

address these problems, both-lung ventilation had to be performed intermittently. However,
hyperventilation remained unmanageable, with maximum pCO2 values reaching 140 mmHg.

Following surgery, the patient had to be admitted to the intensive care unit in an intubated state.
Fortunately, the following day, the patient's condition improved markedly, his state of consciousness was
clear (Glasgow Coma Scale 15) and his pCO, level improved (66 mmHg) with spontaneous breath. This

course of events allowed extubation and the patient was discharged to the general ward only two days after
surgery.

This case highlights the critical importance of a comprehensive preoperative assessment, including
advanced imaging, when managing patients with BOS and complex pulmonary complications. Furthermore,
it highlights the complexity and difficulty of perioperative respiratory management in such cases.
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Introduction

Bronchiolitis obliterans is a rare pulmonary complication that presents a formidable challenge in the field of
hematopoietic stem cell transplantation (HSCT). Characterized by progressive and irreversible obliteration
of the small airways [1], it imposes a substantial burden on post-transplantation patients. Although the
pathogenesis of bronchiolitis obliterans is multifaceted, several contributing factors have been identified [2-
4]. Allogeneic bone marrow transplantation (BMT), a cornerstone in the management of hematological
malignancies, can introduce a complex interplay between host-versus-graft immune responses, graft-
versus-host disease (GVHD), and conditioning regimens, all of which may potentiate the development of
bronchiolitis obliterans [5].

While previous reports have delineated the clinical and pathological features of bronchiolitis obliterans
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[6,7], there persists a discernible lacuna concerning the concurrent manifestation of this disease and
recurrent pneumothorax, as few cases have been documented in the literature [8,9]. The occurrence of
pneumothorax in the context of bronchiolitis obliterans indicates an intricate interplay between the
obliteration of small airways, increased airway resistance, and mechanical disruption of the lung
parenchyma owing to alveolar damage [10].

In this case, we describe a patient who developed bronchiolitis obliterans after BMT. What makes this case
unusual is that the patient experienced recurring episodes of pneumothorax, which is not a common
complication typically associated with bronchiolitis obliterans following BMT. This atypical presentation
challenges the conventional understanding of complications related to bronchiolitis obliterans. The
interaction between these two conditions highlights the multifaceted nature of post-transplant pulmonary
dysfunction, opening doors for further exploration and potential therapeutic interventions.

Case Presentation

The patient's medical history began with an initial diagnosis of precursor B lymphoblastic lymphoma,
followed by allogeneic bone marrow transplantation (BMT). Nine months later, the patient received a
diagnosis of bronchiolitis obliterans with graft-versus-host disease, leading to the development of BOS.
Twelve years after the BMT, the patient was listed for a lung transplant. However, one year after being
placed on the transplant list, the patient experienced a left-sided pneumothorax. Despite intensive efforts,
which included continuous thoracic drainage and autologous pleurodesis, the pneumothorax did not
respond to treatment and ultimately necessitated video-assisted thoracic surgery (VATS) for a

bullectomy. The patient was a 20-year-old male (height 151.2 cm, weight 35.4 kg). The ASA physical status
was 3. This patient received steroids and inhalation agents for BOS as pharmacotherapy.

Before the surgery, the preoperative assessment revealed a challenging clinical condition. The patient
required home oxygen therapy at a rate of 5 liters per minute using a nasal cannula. The patient's respiratory
status was notably severe, characterized by a Hugh-Jones classification of IV-V. Additionally, the patient
displayed marked hypercapnia (pCO2 76 mmHg) along with a pO2 of 91 mmHg, a pH of 7.32, an HCO3- level
of 38.6 mmol/L, and a BE of 12.2 mmol/L.

Advanced imaging studies, including high-resolution computed tomography and chest radiography,
revealed hyperinflation, emphysematous changes, and bronchiectasis affecting all lung lobes (Figure 7).
These findings added further complexity to the patient's condition.
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FIGURE 1: Computed tomography and chest radiograph

These two images show that the right-sided deviation of the mediastinum is due to a left pneumothorax. (A) High-
resolution computed tomography image showing hyperinflation, emphysematous changes, bronchiolitis obliterans
(white arrows), and pneumothorax (white triangles). (B) Chest radiograph taken the day before surgery after
insertion of a chest drain.

The preoperative strategy involved planning for temporary bilateral lung ventilation to address hypoxemia
during one-lung ventilation. This decision was made in consultation with the surgeon and included using
low tidal volume ventilation with a maximum pressure set below 20 to minimize the risk of pneumothorax in
the right lung.

We used inhalation anesthetic and intercostal nerve block during the surgery. Intraoperative management
had the unique challenges of persistent hypoxia and low tidal volumes (1.6-2.0 mL/kg) during one-lung
ventilation. To address these problems, both-lung ventilation had to be performed intermittently. However,
hyperventilation remained unmanageable, with maximum pCO2 values reaching 140 mmHg. During the
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surgery, the patient had tachycardia of 100-120/min, systolic pressure of 100-110 mmHg, and mean arterial
pressure of 65-70 mmHg.

Following surgery, the patient had to be admitted to the intensive care unit in an intubated state because the
patient had hyperammonaemia and was difficult to extubate in the operating theater. Fortunately, the
following day, the patient's condition improved markedly, his state of consciousness was good (Glasgow
Coma Scale 15) and his pCO2 level improved (66 mmHg) with sufficient spontaneous respiration. This
course of events allowed extubation and the patient was discharged to the general ward only two days after
surgery.

This case underscores the vital significance of conducting a thorough preoperative assessment that
incorporates advanced imaging in the care of patients dealing with BOS and intricate pulmonary issues.
Moreover, it brings to light the intricate nature and challenges associated with perioperative respiratory
management in such cases.

Discussion

In this case report, we present a unique and challenging clinical scenario of a 20-year-old patient who
developed BOS after allogeneic BMT for precursor B lymphoblastic lymphoma. The patient's condition was
further complicated by recurrent pneumothorax, a rare co-occurrence that has not been extensively
documented in the literature. Management of such cases presents significant perioperative challenges,
particularly in terms of oxygenation and ventilation. Patients with BOS often have impaired gas exchange
and reduced lung function. This makes maintaining adequate oxygen levels in the bloodstream a critical
concern during surgery. Moreover, the compromised lung function in BOS patients can make ventilation
management particularly complex. Achieving the right balance of ventilation, especially during one-lung
ventilation, becomes a challenge. This includes setting appropriate tidal volumes, monitoring airway
pressures, and avoiding barotrauma.

The complexity of BOS underscores the need for a thorough comprehension of the patient's respiratory
condition before proceeding with surgical intervention. This understanding should encompass a detailed
assessment of the patient's lung function, oxygenation, and ventilation capabilities to ensure a safe and
tailored surgical approach. Previous studies have underscored the prognostic value of baseline pulmonary
function tests (PFTs) for predicting postoperative outcomes in patients with bronchiolitis obliterans [11].
However, in the present case, this could not be performed due to the preoperative status of the patient.

CT and radiographic evaluations serve as invaluable tools for elucidating the structural alterations that
characterize bronchiolitis obliterans [12]. These imaging modalities provide a comprehensive visualization
of the pulmonary landscape, enabling clinicians to identify pathognomonic features, such as bronchiectasis
and emphysematous changes, as were observed in our case. They also aid in gauging the extent of lung
involvement and facilitate informed decision-making during surgery.

Although bronchiolitis obliterans and pneumothorax are known complications of HSCT and lung
transplantation, respectively, their simultaneous occurrence in post-BMT patients remains a rare
phenomenon. Previous studies have primarily focused on the individual aspects of these complications, such
as the clinical and pathological features of bronchiolitis obliterans and the management of pneumothorax
[13]. The coexistence of bronchiolitis obliterans and recurrent pneumothorax in our patient could be
attributed to several factors. First, bronchiolitis obliterans, characterized by the progressive obliteration of
small airways, leads to increased airway resistance and compromised lung function. This heightened airway
resistance is likely to contribute to the development of pneumothorax, particularly when positive pressure
ventilation is involved. In such cases, mechanical stress on the lung parenchyma can be exacerbated by
alveolar damage associated with bronchiolitis obliterans. It's important to note that this relationship may
not be as pronounced during spontaneous respiration. The pulmonary status of our patient was further
complicated by the presence of GVHD.

This case report has inherent limitations. It represents a single patient's experience and, although it sheds
light on a rare and complex clinical situation, it cannot provide generalizable conclusions. Furthermore, the
specific management strategies employed in this case may not be universally applicable, thus, further
investigation with larger cohorts is required. Additionally, long-term follow-up data are lacking and patient
outcomes beyond the immediate postoperative period remain unknown.

Conclusions

In summary, this case report offers a deeper understanding of the challenges and complexities associated
with bronchiolitis obliterans syndrome and its concurrent occurrence with recurrent pneumothorax in post-
BMP patients. It emphasizes the importance of comprehensive assessments, advanced imaging, and
innovative management strategies in these complex cases, while also acknowledging the need for further
research and long-term follow-up data.

2023 Akatsuka et al. Cureus 15(10): e46633. DOI 10.7759/cureus.46633 3of4


javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Masayuki Akatsuka, Naoya Yama

Acquisition, analysis, or interpretation of data: Masayuki Akatsuka

Drafting of the manuscript: Masayuki Akatsuka

Critical review of the manuscript for important intellectual content: Masayuki Akatsuka, Naoya Yama

Supervision: Naoya Yama

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. 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.  Grenier P, Cordeau MP, Beigelman C: High-resolution computed tomography of the airways. ] Thorac
Imaging. 1993, 8:213-29. 10.1097/00005382-199322000-00006
2. Schultz KR, Green GJ, Wensley D, et al.: Obstructive lung disease in children after allogeneic bone marrow
transplantation. Blood. 1994, 84:3212-20. 10.1182/blood.V84.9.3212.3212
3. Chien JW, Martin PJ, Flowers ME, Nichols WG, Clark JG: Implications of early airflow decline after
myeloablative allogeneic stem cell transplantation. Bone Marrow Transplant. 2004, 33:759-64.
10.1038/sj.bmt.1704422
4.  Santo Tomas LH, Loberiza FR Jr, Klein JP, et al.: Risk factors for bronchiolitis obliterans in allogeneic
hematopoietic stem-cell transplantation for leukemia. Chest. 2005, 128:153-61. 10.1378/chest.128.1.153
5. Hakim A, Cooke KR, Pavletic SZ, Khalid M, Williams KM, Hashmi SK: Diagnosis and treatment of
bronchiolitis obliterans syndrome accessible universally. Bone Marrow Transplant. 2019, 54:383-92.
10.1038/s41409-018-0266-6
6. Soubani AO, Uberti JP: Bronchiolitis obliterans following haematopoietic stem cell transplantation. Eur
Respir J. 2007, 29:1007-19. 10.1183/09031936.00052806
7. Patriarca F, Poletti V, Costabel U, et al.: Clinical presentation, outcome and risk factors of late-onset non-
infectious pulmonary complications after allogeneic stem cell transplantation. Curr Stem Cell Res Ther.
2009, 4:161-7. 10.2174/157488809788167436
8. Kofteridis DP, Bouros DE, Vamvakas LN, Stefanaki KS, Voludaki AE, Barbounakis EM, Emmanouel DS:
Pneumothorax complicating fatal bronchiolitis obliterans organizing pneumonia . Respiration. 1999, 66:266-
8. 10.1159/000029371
9. Chakravorty I, Oldfield WL, Gomez CM: Rapidly progressive bronchiolitis obliterans organising pneumonia
presenting with pneumothorax, persistent air leak, acute respiratory distress syndrome and multi-organ
dysfunction: a case report. ] Med Case Rep. 2008, 2:145. 10.1186/1752-1947-2-145
10. Kumar S, Tefferi A: Spontaneous pneumomediastinum and subcutaneous emphysema complicating
bronchiolitis obliterans after allogeneic bone marrow transplantation--case report and review of literature.
Ann Hematol. 2001, 80:430-5. 10.1007/s002770100301
11.  YangL, Cheng], LiF, et al.: The predictive value of pulmonary function test before transplantation for
chronic pulmonary graft-versus-host-disease after allogeneic hematopoietic stem cell transplantation. BMC
Pulm Med. 2022, 22:473. 10.1186/s12890-022-02278-3
12.  Kubo Y, Sugimoto S, Shiotani T, et al.: Percentage of low attenuation area on computed tomography detects
chronic lung allograft dysfunction, especially bronchiolitis obliterans syndrome, after bilateral lung
transplantation. Clin Transplant. 2023, e15077. 10.1111/ctr.15077
13.  Shin HJ, Park CY, Park YH, et al.: Spontaneous pneumothorax developed in patients with bronchiolitis
obliterans after unrelated hematopoietic stem cell transplantation: case report and review of the literature.
Int ] Hematol. 2004, 79:298-302. 10.1532/ijh97.a10302

2023 Akatsuka et al. Cureus 15(10): e46633. DOI 10.7759/cureus.46633 4 0of 4


https://dx.doi.org/10.1097/00005382-199322000-00006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00005382-199322000-00006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1182/blood.V84.9.3212.3212?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1182/blood.V84.9.3212.3212?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/sj.bmt.1704422?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/sj.bmt.1704422?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1378/chest.128.1.153?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1378/chest.128.1.153?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41409-018-0266-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1038/s41409-018-0266-6?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1183/09031936.00052806?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1183/09031936.00052806?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2174/157488809788167436?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2174/157488809788167436?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1159/000029371?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1159/000029371?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/1752-1947-2-145?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/1752-1947-2-145?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s002770100301?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s002770100301?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12890-022-02278-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1186/s12890-022-02278-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/ctr.15077?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1111/ctr.15077?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1532/ijh97.a10302?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1532/ijh97.a10302?utm_medium=email&utm_source=transaction

	Bronchiolitis Obliterans With Recurrent Pneumothorax After Allogeneic Bone Marrow Transplantation
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Computed tomography and chest radiograph

	Discussion
	Conclusions
	Additional Information
	Author Contributions
	Disclosures

	References


