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Intraoperative Atelectasis in a Small Child: A Case Report

Kuclk Bir Cocukta intraoperatif Atelektazi: Bir Olgu Sunumu
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ABSTRACT

Atelectasis is a common clinical event that can be seen after
surgeries but is rare for intraoperative process. We reported our
experience of acute intraoperative atelectasis in a small child
planned for adenoidectomy by the Otolaryngology Clinic. After
intubation, it was observed that there were no breathing sounds
in the left lung by listening. The peripheral oxygen saturation
started to decrease (Sp0O,=99-82) and EtCO, (60) started to
rise simultaneously. The patient was extubated. In the chest
x-ray taken after extubation, an increase in lung ventilation was
observed. Breathing sounds were normal in the postoperative
care unit, and the patient was transported to the service and
discharged on the first postoperative day.
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Atelektazi, ameliyatlardan sonra gorilebilen ancak intraop-
eratif streg icin nadir gorilen yaygin bir klinik olaydir. Kulak
Burun Bogaz Kilinigi tarafindan adenoidektomi planlanan
kiiclk bir cocukta akut intraoperatif atelektazi deneyimim-
izi bildirdik. Entlibasyondan sonra, dinlenerek sol akcigerde
solunum seslerinin olmadigi gézlendi. Periferik oksijen satiira-
syonu azalmaya basladi (Sp02=99-82) ve EtCO2 (60) ayni
anda yukselmeye basladi. Hasta ekstibe edildi. Ekstibasyon
sonrasi ¢ekilen akciger grafisinde akciger ventilasyonunda artis
izlendi. Postoperatif bakim Ginitesinde solunum sesleri normaldi

ve hasta servise goturlldi ve ameliyat sonrasi ilk giin taburcu
edildi.

Anahtar Kelimeler: Atelektazi, intraoperatif, anestezi

INTRODUCTION

Atelectasis is a common complication that may occur
after surgeries. Atelectasis can be described as the com-
plete collapse of one or more anatomical pulmonary units
or collapse of whole lung. The absence of breath sounds
and mediastinal shift are the main clinical symptoms of
collapse. An opacity can be seen on chest radiographi-
cally. Cyanosis, dyspnea, and tachycardia may accompany
the other symptoms. Due to the intrapulmonary shunt-
ing of blood, a quick arterial oxygen desaturation occurs.
According to the literature, the acute intraoperative pul-
monary collapse has been reported as a rare complication
of anesthesia.’

We aimed to share our experience of acute intraoperative
atelectasis in a small child planned for adenoidectomy by
the Otolaryngology Clinic.

Case Presentation

Adenoidectomy was planned by the Otolaryngology Clinic
for a 6-year-old, 19 kg male patient under elective condi-
tions. Informed consent form was obtained from patient's
parents. Patient was evaluated as ASA (American Society
of Anesthesiologists) 1 in the preoperative evaluation
performed in the anesthesia outpatient clinic. Laboratory
values (Hb: 12.8 g/dL, hematocrit: 39.4, platelet: 343 000,
leukocyte: 7330, glucose: 94 mg/dL) were normal.

Posteroanterior chest radiography (Figure 1) was nor-
mal. After 8 hours of fasting, the patient was taken to
the operation room. After ECG, SpO,, and blood pressure
monitoring, induction was performed with 1 mg/kg lido-
caine, 1 pg/kg fentanyl, 2 mg/kg propofol, and 0.6 mg/kg
rocuronium as muscle relaxant; 2% sevoflurane +50%
air+50% O, was opened for maintenance. After intuba-
tion, it was observed that there were no breathing sounds

Sorumlu Yazar/Corresponding Author: Cigdem Firat Koca, E-mail: cifirat@hotmail.com

@ (1) a Content of this journal is licensed under a Creative Commons
[TETE Attribution-NonCommercial 4.0 International License.

Gelis Tarihi/Received: April 6, 2020
Kabul Tarihi/Accepted: November 23, 2020


https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/
mailto:cifirat@hotmail.com
http://orcid.org/0000-0002-6691-6711
http://orcid.org/0000-0001-8990-0651

90 Koca and Firat Koca. Intraoperative Atelectasis in a Small Child

Arch Basic Clin Res 2022; 4(2): 89-92

! " A
k. |

Figure 1. Preoperative posteroanterior chest x-ray.

in the left lung by listening. Endotracheal tube was
retracted, and continuous auscultation was performed,;
however, when breathing sounds could not be heard,
aspiration was done through the tube.

The peripheral oxygen saturation started to decrease
(SpO, 99-82) and EtCO, (60) started to rise simultane-
ously. He had tachycardia (130 beats/min). He started to
breathe with 100% O,, and aspiration within the tube was
repeated. Lung sounds could not be obtained in the left
hemithorax in auscultation. Emergency portable chest
radiograph was taken, and total atelectasis was observed
in the left lung. In order to improve the general condi-
tion of the patient, prednol 20 mg iv and decort 2 mg iv
were pushed very slowly, and consultation was requested
from thoracic surgery. Rigid bronchoscopy was per-
formed by thoracic surgery and no pathology was seen.
Against the secretory atelectasis, possibility aspiration
was done again, and the endotracheal tube was pulled
to the vocal cord level. In the chest radiographs, which
were taken later, aeration was observed in the left lung,
and breathing sounds were heard (Figure 2). The periph-
eral oxygen saturation of the patient started to increase
(Sp0,=82-93) and EtCO, (48) started to decrease

Figure 2. Intraoperative anteroposterior chest x-ray.

simultaneously. The operation of the patient was can-
celed, sugammadex 40 mg iv was given, and the patient
was extubated. In the chest x-ray taken after extubation
(Figure 3), an increase in lung ventilation was observed.
It was observed that the patient’s saturation was normal
(Sp0O,=98), patient regained consciousness, and breath-
ing sounds were normal in the postoperative care unit.
The patient was transported to the service. Postoperative
posteroanterior chest x-ray was taken, pediatrics consul-
tation was done, and the patient was discharged on the
first postoperative day.

(09:36)

Figure 3. Post-extubation anteroposterior chest x-ray.
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DISCUSSION

Atelectasis can be described as the complete collapse
of one or more anatomical pulmonary units or collapse
of whole lung. The absence of breath sounds and medi-
astinal shift are the main clinical symptoms of collapse.
Intraoperative atelectasis is a rare but very important
situation.’

Cassels and Rapaport? in their large series of
6500 anesthesia records reported pulmonary collapse in
their 18 patients (0.26%).

Bergamini and Shepard reported 2 cases of fatal bilateral
collapse. They explained the fatal collapse as a vasomotor
disturbance of a reflex nature.®

In 1948, Pallin and Golman reviewed 3 patients who
experienced massive pulmonary collapse during spinal
anesthesia. They explained the problem as collapse to an
over-active parasympathetic nervous system.*

Churchill-Davidson declared a fatal case of intraopera-
tive pulmonary collapse in the course of laparotomy. He
explained the mechanism of the collapse as a reflex bron-
chiolar smooth muscle contraction leading to venous
congestion and edema of the small airways with conse-
quent bronchiolar occlusion.®

Raffensperger et al reported 2 fatal cases of pulmonary
collapse after the termination of esophageal surgery.
They explained that the fatal process was due to respi-
ratory depression, rapid absorption of alveolar gas, and
bronchospasm combination.®

In 1963, Kyle declared a patient with bilateral massive
collapse during thoracotomy concurrent with asthma. He
could not explain the mechanism and reported that the
bronchoscopy was negative.’

Coroneos et al described another collapse during thora-
cotomy. They explained that this pulmonary collapse was
due to severe reflex bronchiolar spasm. They reviewed
pulmonary collapse in 11 cases and concluded that
7 occurred during thoracotomy, and they explained that
deflation and retraction of the lung, use of high concen-
trations of oxygen, and loss of surfactant led to the pul-
monary collapse.®

Stanley et al reported 3 cases of pulmonary collapse and
they attributed the problem to the presence of mucous
plugs in the bronchi. The use of dry gases to the tracheo-
bronchial tree, use of anticholinergic agents, maintain
changes in mucus secretion and drying of respiratory
mucous membrane. A simple precaution may be decreas-
ing cigarette smoking for 1 or 2 weeks prior to surgery.®

Gebhard et al reported a patient with bilateral intraopera-
tive atelectasis due to latex allergy. They reported that the
first symptoms occurred 2 hours after beginning of the sur-
gical procedure, and skin manifestations appeared 30 min-
utes later. Certain anesthetics may hide the acute clinical
manifestations and may modify mediator release. The atel-
ectasis incidence can be 40% among asthmatic children.®

Incidence of atelectasis after induction of anesthesia
among children varies between 68% and 100% according
to the earlier studies. Tusman et al reported that atelec-
tasis occurred after induction of anesthesia in all children
younger than 7 years.""'® Song et al'* explained the high
risk of anesthesia-induced atelectasis by the high com-
pliance of chest wall in children and the higher closing
volume than the functional residual capacity in children.
Lee et al'® reported that they gave 100% oxygen until the
tracheal intubation process finished in all children.

CONCLUSION

In our patient, the mechanism of the atelectasis is unclear.
We think that the most reasonable process is reflex bron-
chiolar smooth muscle contraction leading to bronchiolar
occlusion. In conclusion, it is no matter what the mecha-
nism is, anesthesiologists should be aware of this unex-
pected, severe atelectasis process.

Hasta Onami: Bu calismaya katilan hastanin ebeveynlerinden
yazilionam alinmistir.

Hakem Degerlendirmesi: Dis bagimsiz.

Yazar Katkilar: Fikir — E.K.; Tasarim — E.K.; Denetleme — EK;
Kaynaklar — E.K; Malzemeler — C.F.K; Veri Toplanmasi ve/veya
islemesi—C.F.K;Analiz ve/veya Yorum—E.K; Literatiir Taramasi -
C.FK. Yaziyl Yazan - EK; Elestirel inceleme — C.F.K.

Cikar Catismasi: Yazarlar ¢ikar gatismasi bildirmemislerdir.

Finansal Destek: Yazarlar bu calisma igin finansal destek
almadiklarini beyan etmislerdir.

Informed Consent: Written informed consent was obtained
from the parents of the patient who participated in this study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept - E.K; Design - EK;
Supervision — E.K; Funding — E.K; Materials — C.F.K; Data
Collection and/or Processing - C.F.K; Analysis and/or
Interpretation — E.K;; Literature Review — C.F.K,; Writing — EK;
Critical Review — C.F.K.

Declaration of Interests: The authors declare that they have no
competing interest.

Funding: This study received no funding.




92 Koca and Firat Koca. Intraoperative Atelectasis in a Small Child

Arch Basic Clin Res 2022; 4(2): 89-92

REFERENCES

1.

2.

Samuels S, Clark RW. Profound atelectasis during anesthe-
sia. Anesth Analg. 1980;59(10):792-795. [CrossRef]
Cassels WH, Rapoport AE. Atelectasis during anesthesia.
Anesthesiology. 1944,5(2):174-181. [CrossRef]

Bergamini H, Shepard LA. Bilateral atelectasis (massive col-
lapse) of the lung. Ann Surg. 1927:8635-8640.

Pallin IM, Goldman M. Fatal massive pulmonary collapse
during spinal anesthesia. Anesthesiology. 1949;10(3):325-
342. [CrossRef]

Wylie WD, Churchill-Davidson HC. A Practice of Anesthesia.
London: Lloyd-Luke; 1961:278-280.

Raffensperger JG, Diffenbaugh WG, Strohl EL. Postopera-
tive massive collapse of the lungs. JAMA. 1960;174:1386-
1388. [CrossRef]

Kyle WD. Acute pulmonary collapse: a case report. Can
Anaesth Soc J. 1963;10:550-554. [CrossRef]

Coroneos NJ, Lawrence J, Torda TAG. Acute massive pul-
monary collapse. Anaesthesia. 1970;25(2):259-264.
[CrossRef]

Samuels S, Clark RW. Profound atelectasis during anesthe-
sia. Anesth Analg. 1980;59(10):792-795. [CrossRef]

10.

11.

12.

13.

14.

15.

Gebhard R, Pivalizza EG, Nasri S, Chelly JE. Bilateral intraop-
erative atelectasis in a child with latex allergy. Anesthesiol-
ogy. 2000;93(4):1147-1149. [CrossRef]

Sargent MA, McEachern AM, Jamieson DH, Kahwaji R. Ate-
lectasis on pediatric chest CT: comparison of sedation tech-
niques. Pediatr Radiol. 1999;29(7):509-513. [CrossRef]
Lutterbey G, Wattjes MP, Doerr D, Fischer NJ, Gieseke J,
Schild HH. Atelectasis in children undergoing either propo-
fol infusion or positive pressure ventilation anesthesia for
magnetic  resonance imaging. Paediatr  Anaesth.
2007;17(2):121-125. [CrossRef]

Tusman G, Bohm SH, Tempra A, et al. Effects of recruitment
maneuver on atelectasis in anesthetized children. Anesthe-
siology. 2003;98(1):14-22. [CrossRef]

Song IK, Kim EH, Lee JH, Ro S, Kim HS, Kim JT. Effects of
an alveolar recruitment manoeuvreguided by lung ultra-
sound on anaesthesia-induced atelectasis in infants: a ran-
domised, controlled trial. Anaesthesia. 2017;72(2):214-222.
[CrossRef]

Lee JH, Choi S, Ji SH, et al. Effect of an ultrasound- guided
lung recruitment manoeuvre on postoperative atelectasis in
children: a randomised controlled trial. Eur J Anaesthesiol.
2020;Publish(Ahead of Print). [CrossRef]



https://doi.org/10.1213/00000539-198010000-00015
https://doi.org/10.1097/00000542-194403000-00008
https://doi.org/10.1097/00000542-194905000-00008
https://doi.org/10.1001/jama.1960.03030110014004
https://doi.org/10.1007/BF03002088
https://doi.org/10.1111/j.1365-2044.1970.tb00196.x
https://doi.org/10.1213/00000539-198010000-00015
https://doi.org/10.1097/00000542-200010000-00043
https://doi.org/10.1007/s002470050632
https://doi.org/10.1111/j.1460-9592.2006.02045.x
https://doi.org/10.1097/00000542-200301000-00006
https://doi.org/10.1111/anae.13713
https://doi.org/10.1097/EJA.0000000000001175

