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Anesthetic Management in the Case of Premature Infant with 
Bronchopulmonary Dysplasia and Retinopathy of Prematurity

Demet Coskuna, c, Ahmet Mahlia, Tolga Tezera, Sengul Ozdekb

Abstract

In this case report, we present the anesthetic management towards 
an infant with atelectasis of the right lung, and with bronchopul-
monary dysplasia (BPD), for whom laser treatment is planned for 
retinopathy of prematurity (ROP).  This female infant weighing 950 
grams and born through normal vaginal delivery at the 27th gesta-
tional age was transferred to our hospital following the diagnosis 
of BPD and ROP. Standard monitorization was performed for the 
patient and sevoflurane induction with O2 was administered, and a 
laryngeal mask airway (LMA) was placed.  One minute later, the 
patient’s peripheric oxygen saturation (SpO2) decreased to 70%. 
Considering that the increased secretion of the patient should be 
aspirated, endotracheal intubation was performed. Concordantly, it 
was observed that the SpO2 of the patient reached 100% and this 
value was maintained until the end of the surgery. We conclude that, 
when administering general anesthesia to these patients, instead of 
the placement of a LMA, the direct endotracheal intubation would 
be more efficient to ensure a patent airway and easily aspirate se-
cretions.
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Introduction

It is well known that so many complications of prematurity 

can develop in the premature infants. Some of these compli-
cations may require surgical interventions [1]. In addition, 
premature infants are at a greater risk than the full term in-
fants while undergoing similar surgery [2, 3]. Because of the 
fact that almost all premature infants have various degrees 
of bronchopulmonary dysplasia (BPD), the risk of encoun-
tering the symptoms of coughing, laryngospasm and conse-
quent hypoxic episodes is getting higher in the postoperative 
period [4]. 

In this case report, we present the anesthetic manage-
ment towards an infant with a complete atelectasis of the 
right lung, and with bronchopulmonary dysplasia, for whom 
laser treatment is planned for rethinopathy of prematurity 
(ROP).

 
Case Report

The female infant weighing 950 grams and born through 
vaginal delivery at the 27th gestational age was transferred 
to our hospital following the diagnosis of BPD and conse-
quent bilateral stage 2 retinopathy with plus disease. As a 
result of the examinations and tests performed, the patient 
was hospitalized following the diagnosis of prematurity, re-
spiratory distress syndrome, sepsis, BPD, ROP, transient hy-
pothyroxinemia of prematurity and intracranial hemorrhage. 
During the physical examination of the patient, tachypnea 
and retractions were observed. In the transfontanel ultraso-
nography performed, it was observed that both ventricles 
were dilated, thrombosis was present in choroid plexus, and 
heterogenous image in the left thalamus was seen and cysti-
cal encephalomalacia was present. In the echocardiography, 
secundum atrial septal defect, minimal tricuspid regurgita-
tion, and patent ductus arteriosus were observed. When an 
urgent ROP surgery was planned for the patient with the 
above mentioned symptoms, during the preoperative assess-
ment in terms of anesthesia, the chest radiogram showed a 
complete atelectasis of the right lung (Fig. 1).  

The peripheric oxygen saturation (SpO2) of the infant, 
who was admitted to the operation room in an incubator 
with oxygen support, was observed to be 94%.  Standard 
monitorization was performed for the patient and ventilation 
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was manually assisted by a face mask, and the SpO2 was 
found to be 97%. Following this, sevoflurane induction with 
O2 was administered, and a laringeal mask airway (LMA) 
was placed. One minute later, the patient’s SpO2 decreased 
to 70%. The LMA was immediately removed and the pa-
tient was ventilated by a face mask. The SpO2 thus reached 
97%. Then, the LMA was placed once again and the SpO2 
again decreased to 70%. The LMA was again removed and 
the patient was ventilated by a face mask. Then the patient 
was intubated with an endotracheal tube No. 2.5. However, 
when desaturation continued, the tube was removed and 

again, the patient was ventilated by a face mask. The SpO2 
of the infant rapidly increased to 96%. It was observed that 
the removed tube was obstructed with secretion. The patient 
was intubated a second time with an endotracheal tube No. 
3.0 and a large amount of secretion was aspirated. While the 
patient was being ventilated with a mixture of 40% O2-air, 
the SpO2 improved gradually and reached 100%. This value 
was maintained during the 30-minute surgery. Laser treat-
ment was applied to both eyes of the patient and the surgery 
ended without any complications. At the end of the surgery, 
the intubated patient was transferred to the pediatric inten-
sive care unit. The clinically stable patient was extubated 
after the confirmation of the SpO2  to be 100% at the 2nd 
postoperative hour and right lung, which had atelectasis in 
the chest radiogram, to be significantly treated (Fig. 2). In the 
chest radiogram of the patient, who was followed up in the 
pediatric intensive care unit, taken the following day, it was 
observed that the right lung was normally ventilated (Fig. 3). 
Thus, the patient was transferred to the maternity ward.

Discussion
  
Bronchopulmonary dysplasia is the most common cause of 
chronic lung disease in infants [5]. Rather than being a spe-
cific disease, it is the symptom of a complex one character-
ized by airway obstruction, airway hyperreactivity, and lung 
hyperinflation [4]. This results in uneven distribution of ven-
tilation, reduced compliance, increased work of breathing, 
and compromised gas exchange. The clinical manifestations 
of this condition are rapid respiration, wheezing, cough, and 

Figure 1. Chest radiogram preoperatively.

Figure 2. Chest radiogram in the 2nd postoperative 
hour.

Figure 3. Chest radiogram on the 1st postoperative day.
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frequent episodes of fever, desaturation, and bradycardia [1, 
4]. Instrumentation of the airway is associated with pulmo-
nary, as well as systemic, hypertension [6]. Further respi-
ratory compromise may prove to be disastrous in these pa-
tients, and it is well documented that infants with BPD are 
at increased risk to develop bronchospasm, atelectasis, and 
pneumonia in the postoperative period [2, 7]. 

The early detection of stage 3 ROP is crucial for the ex-
act timing of the treatment [8]. When treatment is delayed, 
development of retinal detachment and subsequent very low 
visual acuity or blindness is more likely [9]. Therefore, in 
our case, the infant with atelectasis of a single lung was im-
mediately admitted for surgery without waiting for the re-
covery of the lung.  

There is great variation on the types of anesthesia for 
the surgery of ROP including general anesthesia, topical an-
esthesia alone or topical anesthesia plus oral sedation or in-
travenous sedation or rectal chloralhydrate or paracetamol or 
intravenous ketamine, subtenon’s local anesthesia, ketamine 
sedation, remifentanyl infusion and morphine infusion [10-
15]. However, when we look through the literature, all an-
esthesia types have their own advantages and disadvantages 
on the risk of morbidity and the patient’s, surgeon’s and the 
anesthetist’s security, so the anesthesia technique to be used 
must be chosen according to the patient’s clinical aspect. 

Topical anesthesia alone is insufficient for treatment 
of ROP and may be associated with an increased incidence 
of potentially life-threatening cardio-respiratory events. 
Among the variety of anesthesia alternatives for surgery of 
ROP, general anesthesia is the mostly used modality. General 
anesthesia in premature infants can be associated with a high 
risk of morbidity especially when intraventricular hemor-
rhage, patent ductus arteriosus, and necrotising enterocolitis 
are also present [10, 11, 16]. In this case report; because the 
patient had an atelectesia on the right lung and low the SpO2 
(94%) although she was in the incubator with the O2 supply, 
we decided to choose general anesthesia technique where we 
can use positive pressure ventilation. 

Patients with ROP and concomitant BPD present the an-
esthesiologist with a significant challenge regarding airway 
management. General anesthesia with tracheal intubation 
will guarantee a patent airway, make positive pressure ven-
tilation possible, and allow the anesthesiologist to remove 
their hand from the surgical field. However, these patients 
are sensitive to airway infections and often suffer from bron-
chial hyperreactivity [17]. Thus, inserting a foreign object 
into the bronchial tree will increase the risk both for respira-
tory infection and bronchospastic episodes. General anesthe-
sia and tracheal intubation also is not uncommonly associat-
ed with a setback regarding the need for respiratory support, 
and certain patients thus will require postoperative ventilator 
treatment of varying duration [14, 18, 19]. 

It is possible to administer general anesthesia by a face 
mask, however, when a face mask is used, the mask or the 

hand of the anesthesiologist holding the mask may cause a 
failure in the successful completion of the surgery. Further-
more, pressure from the mask and the hand may cause an 
increase in intraocular pressure on the globe [19]. The in-
cidence of coughing, straining movements, breath holding, 
and sore throat were much higher when the endotrachael 
tube was used when compared to the use of LMA. Since 
LMA does not enter the trachea, it is less irritating to both the 
upper and lower airways; therefore, it may be advantageous 
in former premature infants and other children with chronic 
lung disease [20]. Also, in pediatric patients, the LMA does 
not stimulate the sensitive tissue of the larynx and trachea. 
Therefore, when laryngeal stimulation is absent, for minor 
surgical procedures, pediatric patients may be maintained at 
a lighter plane of general anesthesia [19]. So, we decided to 
use the LMA at the beginning of the operation but as the pa-
tient’s SpO2 was insistently low, we had to intubate the infant 
with an endotrachael tube.

In conclusion, even if premature patients with BPD also 
have atelectasis of one lung, such patients should immedi-
ately be operated on for such surgeries are urgent. When 
administering general anesthesia to these patients, instead 
of the placement of LMA, we believe direct endotracheal 
intubation would be more efficient to ensure a patent airway 
and easily aspirate secretions.
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