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CASE REPORT

Pneumonectomy in a child due to belated 
diagnosis of foreign body aspiration: a case 
report
Narindra N. M. Razafimanjato1*  , Rindra A. Ralaivao2, Tsiry D. N. Ravelomihary1, Francis A. Hunald3 and 
Jean Louis H. Rakotovao1 

Abstract 

Introduction:  With early diagnosis, fiberoptic or rigid bronchoscopy methods are the gold standard in the man-
agement of tracheobronchial foreign body. Otherwise, nonrecognized bronchial foreign bodies cause irreversible 
damage to the airways and lungs. The deficiency of the health system noted in many developing countries such 
as Madagascar, combined with the fundamental problem relating to children’s conditions, which are determined 
by social and educational factors, makes it almost impossible to provide early and appropriate management of the 
penetration syndrome.

Case presentation:  An 11-year-old Malagasy female patient was referred to our hospital for an investigation of the 
etiology of the patient’s hemoptysis. The investigations revealed a localized bronchiectasis and atelectasis due to 
a foreign body obstructing the left main bronchus. Based on the hemoptysis and left lung almost destroyed by an 
occlusive lesion within, we decided to proceed with left pneumonectomy. A retrospective interrogation revealed a 
choking episode 4 years prior in elementary school after the child sucked on a pen cap and involuntarily aspirated it. 
Two years after the pneumonectomy, our patient was doing well and was asymptomatic.

Conclusion:  In this case report, we describe a rare case of a late presentation of foreign body aspiration that resulted 
in a left pneumonectomy in a child. Despite our favorable results, pneumonectomy must be the preferred last option. 
Preventive actions remain the optimal approach.
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Introduction
Intrabronchial foreign body aspiration (FBA) remains 
a serious accident that can be potentially fatal, mostly 
for children and the elderly [1]2. Interventional endos-
copy techniques combined with advances in anesthe-
sia have improved the conditions for its extraction. 
Although there is no standard guideline for managing 

FBA, bronchoscopic extraction is the first choice among 
all treatment modalities because of its low invasiveness 
in comparison with surgical treatments. In cases where 
the extraction would be unsuccessful by fiberoptic bron-
choscopy, conventional surgery is needed to manage 
complications [3]. The deficiency of the health system 
noted in many developing countries such as Madagas-
car combined with the fundamental problem relating 
to children’s conditions, which are determined by social 
and educational factors, makes it almost impossible to 
provide early and appropriate management of the pen-
etration syndrome. The delayed treatment of patients is 
sanctioned by an invasive and costly surgery leading to 
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major parenchymal resection, which can be avoided in 
some occasions. In this case report, we describe a rare 
case of a late presentation of a foreign body aspiration 
that resulted in pneumonectomy in a child. With this 
case report, we would like to provide a contribution to 
the scientific literature by highlighting the serious lung 
problems caused by ABF in cases of delayed diagnosis.

Case presentation
An 11-year-old Malagasy female patient was referred to 
our hospital for investigation of productive cough with 
hemoptysis of bloody streaks. She had a 10-day history 
of fever and shortness of breath. In her detailed medical 
history, the patient was unaware of her accidental aspi-
ration of the foreign body. Nevertheless, she had been 
diagnosed with prolonged and recurrent pneumonia 
symptom not responding to standard medical therapy. 
Clinically, the patient’s oxygen saturation was 96%, and 
she was spontaneously breathing (23  breaths/minute). 
Her heart rate was 90 beats/minute, with a stable hemo-
dynamic status not presenting an altered level of con-
sciousness (Glasgow score 15). Asymmetric chest wall 
movement was noted on physical examination. On aus-
cultation, there were decreased breath sounds and signs 
of consolidation suggesting collapse of the pulmonary 
parenchyma of the left hemithorax. Chest X-ray showed 
changes consistent with bronchiectasis. Chest computed 
tomography showed localized bronchiectasis in the left 
upper lobe and atelectasis in the lower lobe, and revealed 
a foreign body obstructing the lumen of the left main 
bronchus with virtual bronchoscopy as well as a hernia of 
the right lung that invaded the left part, with a displace-
ment of the mediastinal structures into the left hemitho-
rax (Fig. 1). Based on hemoptysis and the left lung almost 
destroyed by the presence of an occlusive lesion within, 
a left pneumonectomy was decided, and she underwent 
a posterolateral thoracotomy. Intraoperatively, we could 
complete left pneumonectomy despite dense pleuropul-
monary adherence. The patient was extubated safely after 

the surgery, and her oxygen saturation improved con-
siderably. The postoperative period was uneventful with 
negative conversion of the clinicobiological inflammatory 
reaction. Our patient was discharged on the fifth postop-
erative day. The permanent pathologic result revealed, on 
sectioning the specimen, a red pen cap obstructing the 
left main bronchus, with distal bronchiectasis (Fig.  2). 
During a retrospective interrogation, she confessed about 
a choking episode in elementary school after she sucked 
the blind cap of her pen and involuntarily aspirated it 
4  years ago. Two years after the pneumonectomy, our 
patient was doing well and was asymptomatic.

Discussion
Destroyed lung is described as a nonfunctional lung and 
is most often caused by inflammatory diseases [4]. It is 
an unusual condition if it is due to foreign body aspira-
tion. Foreign body aspiration occurs frequently in chil-
dren because of their habit of placing objects in the mouth 
[5]. The consequences of their presence in the respiratory 
tract due to the delay in management are devastating, with 
very serious long-term respiratory disorders. According to 
the literature, an early extraction time limited to the first 
72  hours after choking syndrome is an important condi-
tion for an uncomplicated outcome [3]. In our case, the 
foreign body was detected after 4  years. A systematic lit-
erature review reported that the duration of foreign body 
retention ranges from 18.4 to 25.8  months [6]. A long-
standing foreign body in the bronchial tree results in irri-
tation and inflammation and provokes the development 
of granulation tissue that causes obstruction. Any delayed 
obstruction of the bronchus and atelectasis can destroy 
the architecture of the lung and produce bronchiectasis 
and related complications such as hemoptysis, empyema, 
and recurrent pneumonia as presented in our observation 
[2] 5–8. If risk factors of unknown diagnosis such as alco-
hol use, drug abuse, senility, seizures, general anesthesia, 
trauma, mental retardation, and inhaled dentures are found 
in adults [5], we think that, in the Malagasy context with 

Fig. 1  A Chest computed tomographic scan showing cavitary lesions in the left lung, as well as right lung herniates into the left chest. B, C Image 
of foreign body on thoracic computed tomography. The circle denotes a foreign body on thoracic computed tomography
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a strict formal education, we learned through observation 
that risk factors are due to the child’s inability to disclose 
a history of penetration syndrome because they fear their 
parents’ reactions. Early diagnosis of FBA is easy when 
the medical history of aspiration is evident or when the 
patients manifest definitive symptoms, such as choking 
[2]. As in our case, if the medical history is unclear and not 
conclusive, all attempts to confirm or to exclude the diag-
nosis must be made. On chest X-ray, not all intrabronchial 
foreign bodies are radiopaque [6]. The most common find-
ings are radiological signs related to complications such as 
the destruction of the pulmonary parenchyma, atelecta-
sis, hyperinflation, and bronchiectasis [2, 5, 6, 8–10]. Pul-
monary destruction is often unilateral and localized and 
mainly affects the right lung owing to the anatomy of the 
right bronchus, which is approximately vertical [7]. In our 
case, the foreign body was localized in the left lung. In a 
study conducted by Nasim Tahir et  al., the variability in 
the position of the carina with respect to the mid-trachea 
may explain why this right-sided preference is less pro-
nounced in children compared with adults [11]. In delayed 
diagnosis, the bronchial wall in contact with the foreign 
body was hypertrophic with strong inflammation (granu-
loma formation, dense adhesion). In cases with delayed 
diagnosis (>  3  days), the incidence of granulomatous 

hyperplasia increases to 83.1% [12]. For these considera-
tions, a standardized assessment of invasive bronchoscopy 
should be used to reduce unnecessary endoscopic proce-
dures if extraction should be impractical. Some authors 
have reported on the success of belated removal of foreign 
body after the instillation of fibroblast inhibitory molecules 
[3]. The use of this technique may be justified if there are 
no arguments for bronchopulmonary complications, and 
especially if the delay in diagnosis is not significant. It was 
not the case in our observation because our center is nei-
ther equipped with pediatric fiberoptic bronchoscopy 
nor these molecules used, and our child presented with 
a destroyed left lung that was nonfunctional on CT scan. 
Surgical interventions are required in cases wherein bron-
choscopic extraction is difficult, with the most frequent 
surgical strategy being a bronchotomy or a pulmonary 
resection [2]. As in literature, a surgical lung resection 
was required in our observation to address lung complica-
tions (the risk of contamination of the contralateral lung 
and to remove the shunt effects)  to improve the patient’s 
quality of life [3–5]. However, children are at high risk of 
death, with possible major and minor morbidities follow-
ing pneumonectomy, and we agree with the many authors 
in the literature that prudence is advised for this particular 
population of patients. In their follow-up period of evalua-
tion of 18 cases of pneumonectomy, the authors reported 
no mortality and three postoperative minor complications. 
This study included various etiology of destroyed lung and 
concluded that the morbidity and mortality rates of pneu-
monectomy are acceptable for selected and well-prepared 
children [4]. In another evaluation, a study of pre- and 
postoperative characteristics of 20 children who underwent 
pneumonectomy for different etiologies showed that cor-
rect selection of indications, intensive preoperative reha-
bilitation with eradication of infection, careful execution 
of anesthetic and surgical procedures, early management 
of complications, and long-term support including pul-
monary physiotherapy are essential conditions to decrease 
morbidity and mortality rates of pneumonectomy in child 
[9]. These risk factors for mortality in children following 
pneumonectomy were evaluated by Verónica Giubergia 
et al. in their study with 51 pneumonectomy in childhood, 
and the authors reported 4% mortality rate at 1  month. 
They concluded that age ≤ 3 years and the need for ventila-
tion assistance ≥ 4 days were associated with increased risk 
of morbidity and mortality [13]. In the case of fatal aspira-
tion of a foreign body, John Isherwood et al. reported two 
observations requiring extracorporeal membrane oxygena-
tion (ECMO) support. This technique should be consid-
ered for patients with cardiorespiratory instability and who 
are then skeptical of bronchoscopy or early surgery [8].

Fig. 2  Definitive pathology result revealed, on sectioning the 
specimen. A Image of the left pneumonectomy material and B 
showing a red pen blind cap obstructing the left main bronchus, with 
distal bronchiectasis
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Conclusion
The inhalation of any foreign body can result in a serious 
and potentially fatal complication that warrants special 
attention from the parents, the educators, and the health-
care professionals. Though we notice favorable results in 
major resections for lungs destroyed by intrabronchial for-
eign bodies, pneumonectomy must be the preferred last 
option. Preventive actions remain the optimal approach. It 
is the most effective, cheapest, and least aggressive treat-
ment and is therefore the best suited to our society for 
practical circumstances.

Take-home points

1.	 Children who suddenly start choking and coughing 
should draw their parents’ attention.

2.	 A complete medical history of the initial episode is 
very important in delayed FBA management.

3.	 In a country with TB endemicity such as Madagascar, 
radiological lung destruction should be part of the 
differential diagnosis of TB to avoid a delayed thera-
peutic decision.

4.	 Conventional surgery should be reserved for the case 
of unsuccessful extraction by bronchoscopy surgery 
as well as high risk of complications such as lung 
destruction.

Abbreviations
FBA: Foreign body aspiration; ECMO: Extracorporeal membrane oxygenation; 
CT: Computed tomography; TB: Tuberculosis.

Acknowledgements
None.

Authors’ contributions
NNMR and RAR were major contributors in drafting the manuscript and 
revised the content. NNMR and TDNR were the surgeons responsible for treat-
ing the patient. FAH and JLHR revised the manuscript for important content. 
All authors read and approved the final manuscript.

Funding
This research received no specific grant from any funding agency in the pub-
lic, commercial, or not-for-profit sectors.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
The authors declare that the involved patient gave informed consent for 
participation in research. The study was done according to the declaration of 
Helsinki.

Consent for publication
Written informed consent was obtained from the patient’s legal guardian for 
publication of this case report and any accompanying images. A copy of the 
written consent is available for review by the Editor-in-Chief of this journal.

Competing interests
The authors have no conflicts of interest to declare.

Author details
1 Department of Surgery and Division of Thoracic Surgery, Faculty of Mede-
cine, University Hospital of Joseph Ravoahangy Andrianavalona, University 
of Antananarivo, Antananarivo, Madagascar. 2 Department of Pathology, 
Faculty of Medecine, University Hospital of Joseph Ravoahangy Andrianava-
lona, University of Antananarivo, Antananarivo, Madagascar. 3 Department 
of Surgery and Division of Pediatrics Surgery, Faculty of Medecine, University 
Hospital of Joseph Ravoahangy Andrianavalona, University of Antananarivo, 
Antananarivo, Madagascar. 

Received: 16 April 2021   Accepted: 15 July 2021

References
	1.	 Brick F, Umihanic S, Altumbabic H, Ramas A, Salkic A, Umihanic S, et al. 

Death as a consequence of foreign body aspiration in children. Med Arch. 
2018;72(3):220–3. https://​doi.​org/​10.​5455/​medarh.​2018.​72.​220-​223.

	2.	 Amano Y, Takanashi Y, Neyatani H. Emergency left pneumonectomy 
for foreign body aspiration: a case report. J Surg Case Rep. 2019;9:1–3. 
https://​doi.​org/​10.​1093/​jscr/​rjz258.

	3.	 Nzomvuama A, Nsiala J, Kayembe JM, Nsiala J, Kayembe JM, Mbala E, 
et al. Pneumonectomie pour corps étranger intrabronchique. Indica-
tion justifiée ou rançon de la pauvreté? À propos d’un cas. J ChirThorac 
Cardiovasc. 2016;20(1):52–4.

	4.	 Kosar A, Orki A, Kiral H, Demirhan R, Arman B. Pneumonectomy in 
children for destroyed lung: evaluation of 18 cases. Ann Thorac Surg. 
2010;89(1):226–31. https://​doi.​org/​10.​1016/j.​athor​acsur.​2009.​10.​007.

	5.	 Afghani R, Khandashpour Ghomi M, Khandoozi SR, Yari B. Neglected 
foreign body aspiration mimicking bronchial carcinoma. Asian Cardiovasc 
Thorac Ann. 2016;24(6):601–3. https://​doi.​org/​10.​1177/​02184​92316​
653864.

	6.	 Kuba PK, Sharma J, Sharma AK. Unusual bronchial foreign body. Asian 
Cardiovasc Thorac Ann. 2015;23(9):1132–4. https://​doi.​org/​10.​1177/​02184​
92315​592995.

	7.	 Kendja F, Ouede R, Ehounoud H, Demine B, Yapo P, Tanauh Y. Pou-
mons détruits de l’enfant sur corps étrangers: indications et résultats. J 
ChirThorac Cardiovasc. 2013;17(2):108–11.

	8.	 Isherwood J, Firmin R. Late presentation of foreign body aspiration 
requiring extracorporeal membrane oxygenation support for surgical 
management. Interact Cardiovasc Thorac Surg. 2011;12(4):631–2. https://​
doi.​org/​10.​1510/​icvts.​2010.​249516.

	9.	 Yalcin S, Ciftci A, Karnak I, Ekinci S, Tanyel FC, Şenocak M. Childhood pneu-
monectomies: two decades’ experience of a referral center. Eur J Pediatr 
Surg. 2013;23(02):115–20. https://​doi.​org/​10.​1055/s-​0032-​13231​59.

	10.	 Sayir F, Ocakcioglu I, Şehitoğulları A, Çobanoğlu U. Clinical analysis of 
pneumonectomy for destroyed lung: a retrospective study of 32 patients. 
Gen Thorac Cardiovas. 2019;67(6):530–6. https://​doi.​org/​10.​1007/​
s11748-​018-​01055-6.

	11.	 Tahir N, Ramsden WH, Stringer MD. Tracheobronchial anatomy and 
the distribution of inhaled foreign bodies in children. Eur J Pediatr. 
2009;168(3):289. https://​doi.​org/​10.​1007/​s00431-​008-​0751-9.

	12.	 Dong YC, Zhou GW, Bai C, Huang HD, Sun QY, Huang Y, et al. Removal of 
tracheobronchial foreign bodies in adults using a flexible bronchoscope: 
experience with 200 cases in China. Intern Med. 2012;51:2515–9. https://​
doi.​org/​10.​2169/​inter​nalme​dicine.​51.​7672.

	13.	 Giubergia V, Alessandrini F, Barrias C, Giuseppucci C, Reusmann A, Bar-
renechea M, et al. Risk factors for morbidities and mortality in children 
following pneumonectomy. Respirology. 2017;22(1):187–91. https://​doi.​
org/​10.​1111/​resp.​12867.

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

https://doi.org/10.5455/medarh.2018.72.220-223
https://doi.org/10.1093/jscr/rjz258
https://doi.org/10.1016/j.athoracsur.2009.10.007
https://doi.org/10.1177/0218492316653864
https://doi.org/10.1177/0218492316653864
https://doi.org/10.1177/0218492315592995
https://doi.org/10.1177/0218492315592995
https://doi.org/10.1510/icvts.2010.249516
https://doi.org/10.1510/icvts.2010.249516
https://doi.org/10.1055/s-0032-1323159
https://doi.org/10.1007/s11748-018-01055-6
https://doi.org/10.1007/s11748-018-01055-6
https://doi.org/10.1007/s00431-008-0751-9
https://doi.org/10.2169/internalmedicine.51.7672
https://doi.org/10.2169/internalmedicine.51.7672
https://doi.org/10.1111/resp.12867
https://doi.org/10.1111/resp.12867

	Pneumonectomy in a child due to belated diagnosis of foreign body aspiration: a case report
	Abstract 
	Introduction: 
	Case presentation: 
	Conclusion: 

	Introduction
	Case presentation
	Discussion
	Conclusion
	Acknowledgements
	References


