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Abstract — Oesophageal atresia (OA) and Tracheoesophageal fistulas (TOF) are congenital anomalies commonly present in between 1 

and 4 per 10 000 births, including stillbirths and termination of pregnancies. Currently, patients with these anomalies are are 

managed surgically, with common complications including oesophageal formation, anastomotic leakage and recurrence of TOF. This 

case report highlights the possibility of right phrenic nerve injury as a complication of OA and TOF repair. We report a baby boy 

born at term with worsening respiratory distress at day 15 of life, two weeks after undergoing an operation to repair OA and TOF. 

Since the surgery on day 2 of life, he could not be weaned off oxygen support successfully and had two episodes of worsening 

respiratory distress that was treated as pneumonia. Serial Chest X-Rays (CXR) showed a persistent elevation of the right 

hemidiaphragm. Ultrasound (USG) thorax supported the findings of right diaphragmatic paralysis by revealing minimal right 

diaphragm excursion with the paradoxical movement of the right diaphragm. He was initially managed non-operatively with non-

invasive ventilation (NIV)/continuous positive airway pressure (CPAP) while monitoring for spontaneous recovery of the right 

diaphragm, which unfortunately did not occur. He was on NIV/CPAP for a total of 25 days and was tachypnoeic with mild subcostal 

recessions (SCR) and reduced breath sounds on the right throughout. Six weeks after the initial OA/TOF repair surgery, he was 

posted for Right Diaphragmatic Plication. Afterwards, he recovered well and was weaned off oxygen support within the next seven 

days and subsequently discharged. 
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I. INTRODUCTION 

Oesophageal atresia (OA) and Tracheoesophageal fistulas 

(TOF) are congenital anomalies commonly present together, 

ranging between 1 and 4 per 10 000 births, including 

stillbirths and termination of pregnancies [1]. Currently, 

patients with these anomalies are managed surgically as the 

trachea and oesophagus are separated via ligation of the 

interconnecting fistula. In cases of OA, both oesophageal 

segments are anastomosed. The most common complications 

resulting from the repair of TOF and OA that have been 

reported include oesophageal stricture formation, anastomotic 

leakage, surgical site infection, postoperative shock or sepsis 

and recurrence of TOF [2]. In addition, this case report wishes 

to highlight the possibility of right phrenic nerve injury as a 

complication of OA and TOF repair. 
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II. CASE REPORT 

Our patient, a baby boy, was born at term (39W 2D) via 

vacuum-assissted delivery following an abnormal CTG with a 

birth weight of 2.35kg and a good APGAR score. He was 

initially admitted due to abnormal cord blood. However, when 

examined at 2 hours of life, he was tachypnoeic with a 

respiratory rate (RR) of 50/min, intermittent nasal flaring and 

mild subcostal recession (SCR), but his oxygen saturation 

(SPO2) under room air (RA) was 100%. He was put on nasal 

prong oxygen (NPO2) at 1L/min and covered for presumed 

sepsis in view of his respiratory distress. Significant pooling 

of oral secretion was seen during the attempted insertion of an 

orogastric tube, which was difficult, with significant 

resistance being felt on insertion. A coiled Ryles tube was 

seen on a chest X-Ray (CXR) that was done afterwards, as 

shown in Figure 1. 

 

 

 
 

Figure 1 AP CXR taken at 5 hours of life showing coiling of Ryles 

tube (white arrow) 

 

 

He was then started on continuous oral suction using a 

Replogle tube and was subsequently posted for Right 

Thoracotomy with TOF ligation by the Paediatric Surgery 

team. During the procedure, an incision was marked 1cm 

below the scapula extending from the mid-axillary line to the 

paravertebral region posteriorly. The thorax was then entered 

at the 4th intercostal space by splitting the intercostal muscles. 

A Finochietto (rib spreader) was used to spread the ribs gently. 

A retractor was used to retract the lung and expose the azygos 

vein, which was then ligated and divided using Vicryl 4/0. 

Intraoperatively, the surgeons noted that our patient had 

Oesophageal atresia (OA) with distal TOF Gross type C [3]. 

The fistula was then ligated, and the upper pouch was 

identified and mobilised extensively to bridge the gap for 

anastomosis. PDS 5/0 was used to secure both upper and 

lower pouches. The surgery was uneventful, with minimal 

blood loss. One hour postoperatively, upon arrival at the 

NICU, the right chest wall was noted to be higher than the left 

side. Auscultation revealed reduced air entry on the right side, 

and his SPO2 was at 80%. Arterial blood gas revealed mild 

metabolic acidosis, and he was subsequently kept on 

ventilatory support. A CXR done on postoperative day (POD) 

3 noted right upper lobe (RUL) collapse, as seen in Figure 2. 

 

 

 
 

Figure 2 AP CXR taken on POD3 showing RUL collapse. 

 

 

Over the next few days, the child improved clinically but 

was unable to be weaned off from O2 support completely with 

several episodes of worsening respiratory distress, which was 

managed with antibiotics and escalating his oxygen support 

from NPO2 to high-flow nasal cannula (HFNC) at 5-6L/min. 

Two CXRs done within that period noted bilateral pleural 

effusion with worsening right lung consolidation, slowly 

improving by POD 15. However, both films also revealed a 

persistently elevated right hemidiaphragm seen as three ribs 

higher than normal, as shown in Figure 3. 

 

 
 

Figure 3 CXRs taken on POD 12 and 15 which showed a persistently 

elevated right hemidiaphragm (white arrows). Additionally, a 

bilateral pleural effusion with right lung consolidation is seen on 

POD 12 film (shown on the left) that is improved by POD 15 (shown 

on the right). 

 

 

Ultrasonography of the thorax done one day later showed 

minimal right diaphragm excursion and paradoxical 

movement of the right diaphragm, which were suggestive of 

right diaphragmatic paralysis. Following this, for a total of 25 

days (POD19 to POD44), our patient could not be weaned off 

DuoPAP/CPAP and was seen to have baseline tachypnoea and 

SCR all throughout. Apart from that, CXR on POD 31 still 
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noted a persistently elevated right hemidiaphragm and some 

consolidation over the right lung, similar to what is seen in 

Figure 3, as shown above. Therefore, the Paediatric Surgery 

team decided to post our patient for right diaphragmatic 

plication if diaphragmatic eventration was still seen at 6 

weeks post-op. Unfortunately, the CXR done 6 weeks post-op 

revealed a persistently elevated right hemidiaphragm yet again, 

as shown in Figure 4, and the patient was posted for the 

abovementioned surgery.  

 

 
 
Figure 4 AP CXR taken 6 weeks after the initial TOF repair surgery 

still showing a persistently elevated right hemidiaphragm (white 

arrow) 

 

Fortunately, the procedure went on smoothly, and post-

plication, the right diaphragm showed good contraction and 

relaxation. Furthermore, another CXR done soon after the 

procedure confirmed the position of both the right and left 

hemidiaphragm at the appropriate anatomical level (T8-T9), 

as seen in Figure 5. 

 

 
 
Figure 5 AP CXR taken shortly after Right Diaphragmatic Plication 

showing both hemidiaphragms at the correct anatomical position of 

T8-T9. 

 

On examination postoperatively, the child was not 

tachypnoeic with minimal SCR, and the lungs were clear with 

equal air entry bilaterally. His recovery postoperatively was 

uneventful as he was extubated to NPO2 1L/min the very next 

day and successfully weaned off oxygen support 7 days later. 

He was discharged shortly afterwards and given a follow-up 

appointment at the Paediatric Surgical Clinic in one month. 

 

III. DISCUSSION 

The common postoperative complications of Oesophageal 

atresia (OA) and Tracheoesophageal fistulas (TOF) repair 

include anastomotic strictures, gastro-oesophageal reflux, 

anastomotic leak, recurrent TOF, tracheomalacia and 

respiratory infections [4]. However, cases of iatrogenic 

phrenic nerve injury with resultant diaphragmatic paralysis 

have been reported in the past, albeit very rarely [5-7]. After 

entering the thorax via the superior thoracic aperture, the right 

phrenic nerve descends anteriorly to the right lung root and 

along the pericardium of the heart's right atrium before 

piercing the diaphragm to innervate its inferior surface. It is a 

frequently cited complication of paediatric cardiac surgery for 

this reason [8-10]. In this case, direct injury to the phrenic 

nerve was unlikely due to the anatomical location of the 

incision, which is posterolateral, extending from the mid-

axillary line to the paravertebral region. Instead, it is 

postulated that this rare complication occurred because of 

indirect injury to the phrenic nerve, contributed by multiple 

factors. Firstly, like many patients who undergo this surgery, 

our patient was small (birth weight 2.35kg), allowing for 

minimal intervening tissue, thereby increasing the possibility 

of lateral thermal damage and retraction injury at relatively 

distant sites [5]. Secondly, heat spread to adjacent tissues from 

the use of electrocautery might have resulted in the indirect 

thermal injury of the phrenic nerve depending on the 

application time, type of device used, or the power settings 

applied. Thirdly, the particularly high location of the upper 

pouch of the oesophagus in the mediastinum might have 

caused traction exerted on the phrenic nerves or its cervical 

nerve roots during its mobilisation, which was significant and 

extensive [5, 6]. 

In paediatric patients, diaphragmatic paralysis tends to be 

symptomatic and frequently manifests as dyspnoea, 

tachypnoea, failed extubation or recurrent reintubation, 

prolonged ventilation, pneumonia, and sepsis, as seen in our 

patient [11]. Therefore, affected patients with diaphragmatic 

paralysis may be given positive-pressure ventilation for longer, 

in the hopes of functional recovery and avoiding additional 

surgery. However, the recovery of a phrenic nerve palsy is 

unpredictable, with studies quoting recovery periods ranging 

from days to months [9, 12, 13]. Moreover, prolonged 

intensive care unit (ICU) admission can put vulnerable 

patients at risk of additional morbidity and mortality, thus 

favouring early surgical intervention [14]. Hence, many 

authors recommend early diaphragmatic plication (less than 

14 days from the index surgery) as it has been shown to result 

in earlier extubation (within 2 to 3 days on average), shorter 

ICU and hospital stays, lower morbidity, and thus improved 

outcomes [14-17].  

However, in our case, the likelihood of an indirect injury is 

very high, as mentioned earlier. From the few reports 

published regarding phrenic nerve palsy following OA/TOF 

repair, all recovered following several weeks of non-operative 

management, primarily via CPAP. For instance, Henderson et 

al. reported a case of right hemidiaphragm paralysis following 
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OA/TOF repair, which required the affected baby to be on 

ventilatory support for 7 weeks (34 days of which on CPAP) 

before resolving spontaneously [5]. A similar case reported by 

Man et al. required 5 weeks of ventilatory support in the form 

of IPPV/CPAP, after which spontaneous recovery was noted 

[6]. Another similar case reported by Haller et al. also noted 

spontaneous recovery following several weeks of ventilatory 

support via CPAP [7].  

Additionally, diaphragmatic plication is not entirely risk-

free, with concerns about the function of the plicated 

diaphragm in the long run. While studies have shown that 

plication does not prevent the return of diaphragmatic motion 

in the years following the procedure [18], smaller studies that 

have followed children who underwent diaphragmatic 

plication have found that this procedure ultimately results in 

normal or close to normal diaphragmatic function after 1 to 7 

years with some children unfortunately never regaining 

normal function within that time period [9, 17, 19]. However, 

Lemmer et al. noted that while children with plicated 

diaphragms may have lower lung function values, they usually 

have a normal exercise capacity [20].  

Considering all that, we believe that young patients 

(newborns and infants) who are respiratory support dependent, 

and especially those with comorbidities involving respiratory, 

central nervous and cardiovascular systems will more likely 

need to undergo diaphragmatic plication. Note that an early 

plication should be considered in those patients due to their 

reduced ability to tolerate diaphragmatic paralysis [21]. For 

our patient, plication was carried out 6 weeks after the index 

surgery as the management team was hoping for the 

spontaneous recovery of his diaphragmatic paralysis due to 

the indirect nature of the injury, which ended up not 

improving throughout the observation period. In hindsight, it 

might have been better for our patient to have had his 

paralysed right diaphragm plicated well before complications 

of prolonged ventilatory assistance set in. It should be noted 

that our patient underwent a traditional open transthoracic 

plication as opposed to other minimally invasive techniques, 

which increases the risk of long-term complications such as 

scoliosis [22]. These children should then be followed up 

every six months or yearly as needed to monitor their lung 

function and watch out for complications, as mentioned earlier. 

 

IV. CONCLUSIONS 

Phrenic nerve injury should be considered as one of the 

complications of Oesophageal atresia (OA) and 

Tracheoesophageal fistula (TOF) repair, especially when the 

patient has difficulty being weaned off from ventilatory 

support post-op. It is important to note that paralysis of the 

hemidiaphragm, in this case, was most likely caused by 

indirect injury to the phrenic nerve. Therefore, similar patients 

should be given a trial of non-operative management via 

ventilatory support while monitoring for spontaneous recovery. 

If they are unable to be weaned off ventilatory support, early 

diaphragmatic plication should be considered in view of the 

increased morbidity and mortality rates of prolonged hospital 

stays. 
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