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single-shot TPVB can typically cover 4 to 6 dermatomes, offering substantial
analgesic benefit. This case series presents the use of single-shot ultrasound-guided
unilateral thoracic paravertebral blocks as an effective analgesic strategy in neonates
undergoing tracheoesophageal fistula (TEF) repair. The implementation of
ultrasound-guided regional anaesthesia techniques such as TPVB has significantly
enhanced postoperative outcomes by ensuring effective perioperative pain control and
reducing opioid exposure in vulnerable paediatric populations.
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Introduction

The integration of ultrasound technology into anaesthetic practice has significantly transformed perioperative care.
Anaesthesiologists now routinely employ ultrasound not only as a diagnostic modality to facilitate early detection of
complications and enhance patient safety but also as a crucial tool in regional anaesthesia and pain management. Ultrasound-
guided regional anaesthesia techniques are increasingly favored over traditional blind techniques due to improved precision and
safety.

The real-time visualization of neural structures, along with the accurate deposition and spread of local anaesthetic agents, has
greatly improved the efficacy of nerve blocks. Peripheral nerve stimulators may further aid in the identification and confirmation
of target nerves. For fascial plane blocks, ultrasound enables clear visualization of drug dispersion within the interfascial planes.
When continuous analgesia is required, the placement and monitoring of ultrasound-compatible catheters are readily achievable
under direct imaging guidance.

Among these techniques, ultrasound-guided thoracic paravertebral blocks (TPVB) have gained prominence, particularly in
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thoracic and upper abdominal surgeries. TPVBs offer
effective perioperative analgesia, whether administered as a
single-shot injection or via a continuous catheter. Real-time
imaging of the paravertebral space and observation of local
anaesthetic distribution help anticipate the effectiveness of
the block.

The extensive use of opioids in thoracic surgery often leads
to delayed extubation and increases the risk of postoperative
pulmonary complications, posing a significant challenge in
pain management. In this context, regional techniques such
as TPVB offer a promising alternative by minimizing opioid
requirements and improving postoperative outcomes.

We present a series of two cases involving right thoracotomy
performed for tracheoesophageal fistula repair, where
postoperative pain was effectively managed using a single-
shot, ultrasound-guided, right-sided thoracic paravertebral
block.

CASE REPORT

Case 1

A 4-day-old neonate, weighing 3.5 kg, referred for surgical
management of a tracheoesophageal fistula (TEF), was
scheduled for right thoracotomy and fistula repair.
Preoperative evaluation revealed normal age-appropriate
hematological parameters. Chest radiograph demonstrated an
opacity in the right upper apical zone with coiling of the
orogastric tube in the upper esophageal pouch. Auscultation
revealed fine crepitations bilaterally. Room air oxygen
saturation was 88%, which improved to 92% with oxygen
supplementation via a head box at 10 L/min.

Preoperative echocardiography identified a small secundum
atrial septal defect (2.2 mm) with a left-to-right shunt and
normal pulmonary artery pressure. The parents were
appropriately counseled regarding the anaesthetic plan, and
informed written consent was obtained. Cross-matched blood
products were arranged in anticipation of potential
transfusion. As the neonate was kept nil per oral (NPO),
maintenance fluids and caloric requirements were managed
intravenously.
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Fig 1: Chest radiograph showing opacity in the right upper zone
and coiling of the orogastric tube

www.allmedicaljournal.com

Upon arrival in the operating theater, standard ASA
monitoring was established. Intravenous access was started
and anaesthesia induction was achieved with Propofol 10 mg,
Fentanyl 4 mcg, and Succinylcholine mg, followed by
endotracheal intubation using an uncuffed 3.5 mm internal
diameter tube, secured after bilateral chest auscultation
confirmed correct placement.

The neonate was positioned in the left lateral decubitus
position for ultrasound-guided thoracic paravertebral block
(TPVB). Using a high-frequency linear ultrasound probe,
scanning was performed at the T4 level. After identifying the
spinous process, the probe was tilted obliquely to visualize
the transverse process and pleura. Under in-plane guidance, a
26G Quincke spinal needle was introduced obliquely into the
paravertebral space, and 2.0 ml of a local anaesthetic mixture
(0.25% Bupivacaine and 1% Lignocaine with adrenaline)
was administered after confirming drug spread and tenting of
pleura.

The neonate remained in the same lateral position for the
surgical procedure. Anaesthesia maintenance was achieved
using oxygen, isoflurane, and vecuronium with assist-
controlled ventilation. Two episodes of intraoperative
desaturation (up to 80%) occurred and were managed with
bag-mask ventilation and release of surgical traction on the
right lung. Hemodynamic stability was maintained
throughout the 90-minute procedure.

Postoperatively, the infant was transferred to the surgical
intensive care unit (SICU) with the endotracheal tube in situ.
Extubation was successfully performed later that day after the
return of airway reflexes. Analgesia was required only once
in the first 24 hours—a single intravenous dose of Fentanyl
(5 mcg)—along with scheduled Paracetamol (20 mg/kg).

On postoperative day 5, oral methylene blue (0.5 ml) was
administered to assess anastomotic integrity. Oral feeding
was started after confirmation of no leakage. The chest drain
was removed on the same day. The neonate was shifted to the
ward on postoperative day 8 and discharged home later.

Case 2

A 7-day-old neonate weighing 3.0 kg, referred with a
diagnosis of tracheoesophageal fistula (TEF), was scheduled
for right thoracotomy and surgical repair. Pre-anaesthetic
evaluation included a chest radiograph, which showed
bilateral upper zone opacities along with coiling of the
orogastric tube in the upper esophageal pouch, suggestive of
esophageal discontinuity. Auscultation revealed fine bilateral
crepitations. Peripheral oxygen saturation on room air was
84%, improving to 92% with supplemental oxygen delivered
via a head box.

Echocardiographic ~ examination  identified  multiple
congenital cardiac anomalies, including an atrial septal defect
(ASD), ventricular septal defect (VSD), and a patent ductus
arteriosus (PDA), all with a left-to-right shunt and normal
pulmonary artery pressure.

Anaesthesia was induced intravenously, and the airway was
secured with endotracheal intubation. For intraoperative
analgesia, a right-sided ultrasound-guided thoracic
paravertebral block (TPVB) was performed at the T4 level.
Using an in-plane technique, 1.3 ml of a local anaesthetic
mixture comprising 0.25% Bupivacaine and 1% Lignocaine
with Adrenaline was administered into the paravertebral
space.
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Fig 2 &3: Ultrasound images showing Paravertebral space in sagittal and transverse view and the needle path. SCTL- Costotransverse
ligament, 1ICM- Intercostal muscle, TP-Transverse process

Intraoperatively, the patient experienced multiple episodes of
desaturation, which were managed with intermittent bag-
mask ventilation and release of surgical traction. Two
episodes of bradycardia were observed and promptly treated
with intravenous Atropine. The surgical procedure lasted
approximately 110 minutes.

Postoperatively, the neonate was transferred to the surgical
intensive care unit (SICU) with the endotracheal tube in situ
and was electively ventilated. A single dose of intravenous
Fentanyl was required within the first 24 hours.

Extubation was successfully carried out on postoperative day
2 after thorough evaluation of clinical vitals, blood gas
analysis, and chest radiography. On postoperative day 6, 0.5
ml of oral methylene blue was administered to assess for
anastomotic integrity; absence of dye leakage confirmed
successful repair, and enteral feeding was initiated.

The remainder of the postoperative course was uneventful.
The patient was transferred to the ward on postoperative day
9 and discharged home in stable condition on day 15.

Discussion

Tracheoesophageal fistula (TEF) is a rare congenital
anomaly, occurring in approximately 1 in every 2,500 live
births [, In many low and middle income countries, surgical
correction of TEF continues to be performed via open
thoracotomy. This approach, while effective, is frequently
associated with considerable postoperative challenges such
as incisional pain, extended need for mechanical ventilation,
and heightened risk of pulmonary complications.
Traditionally, caudal epidural analgesia has been used in
combination with general anaesthesia in neonates undergoing
TEF repair. This technique has demonstrated notable efficacy
in improving postoperative pain control and in facilitating
earlier weaning from mechanical ventilation. Kinottenbet et
al. reported advancing a caudal catheter up to the T6-T7
vertebral level to enhance the effects of general anaesthesia.
Their approach resulted in opioid-free analgesia and early
extubation > 3. In recent years, the thoracic paravertebral

block (TPVB), particularly when guided by ultrasound, has
emerged as a dependable regional anaesthetic technique.
TPVB offers a favourable safety profile and has shown
efficacy in providing high-quality perioperative analgesia in
both thoracic and upper abdominal surgeries 4.

In our clinical experience, we utilized ultrasound-guided
TPVB as part of a multimodal analgesia regimen in neonates
undergoing TEF repair. Although postoperative ventilatory
support is often required following thoracotomy, the neonates
in our series exhibited smooth recovery, which we attribute
in part to preserved pulmonary mechanics and the opioid-
sparing benefits of effective regional analgesia.

Javier et al. documented the effective application of single-
shot ultrasound-guided TPVB in neonates and infants
undergoing pyloromyotomy, resulting in decreased opioid
requirements and facilitating early extubation by minimizing
central respiratory depression > 61, Similarly, Thompson and
Haynes documented the successful placement of thoracic
paravertebral catheters in two neonates undergoing TEF
repair, avoiding the need for continuous sedative or narcotic
infusions ["]. The growing preference for PVB stems from its
comparable analgesic efficacy to epidural techniques, with
the added advantage of a lower risk profile (€1,

In our series, single-shot TPVB provided adequate analgesia,
minimized opioid requirements in the first 24 postoperative
hours, and supported early extubation. Although we did not
use continuous infusions, catheter placement under
ultrasound guidance in the paravertebral space has been
shown to reduce opioid needs and improve analgesic
outcomes [ 101,

Conclusion

With growing expertise in ultrasound-guided regional
anaesthesia and a solid understanding of thoracic dermatomes
and neural anatomy, TPVB-—whether administered as a
single shot or via catheter—can be an effective analgesic
modality for neonates undergoing TEF repair. This technique
not only supports early extubation but also reduces
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postoperative opioid wuse and related complications.
Nonetheless, larger randomized trials are needed to validate
its efficacy and safety in neonatal populations.
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