
 
 

1 

 
PEDIATRIC SURGERY Update* 

Volume 63 No. 01 JULY 2024 
 
 

Tracheostomy 
 
Tracheostomy in children is a crucial surgical procedure increasingly performed as 
advancements in neonatal and pediatric intensive care improve the survival rates of 
children with severe medical conditions. This intervention is generally reserved for those 
requiring long-term airway management, often due to congenital anomalies, chronic 
respiratory failure, or extensive trauma. The procedure involves creating a direct airway 
through an incision in the neck into the trachea and is critical for patients who require 
prolonged mechanical ventilation or have obstructive airway disorders. 
The indications for pediatric tracheostomy have evolved over recent years, reflecting a 
broader understanding of its benefits and risks. Historically, tracheostomies were often a 
last resort for managing airway obstructions or chronic pulmonary conditions. However, 
with better survival rates of premature infants and advancements in surgical techniques and 
postoperative care, the procedure is now more commonly indicated for a variety of 
conditions. These include severe upper airway anomalies, long-term ventilation due to 
neuromuscular diseases, and airway management following extensive surgeries. 
Pediatric tracheostomy, unlike its adult counterpart, is predominantly a surgical procedure 
due to the specific anatomical and physiological needs of children. The smaller size and 
more delicate tissues of pediatric patients require meticulous surgical planning and 
precision. Surgeons must choose the appropriate type and size of the tracheostomy tube 
and carefully manage the timing of the initial placement and subsequent tube changes. This 
careful planning is essential to minimize perioperative complications, which can include 
hemorrhage, infection, subglottic stenosis, and accidental decannulation. 
Postoperative care for pediatric tracheostomy patients is intensive and requires a 
multidisciplinary approach. Immediately following surgery, patients need constant 
monitoring to manage potential complications like bleeding, airway obstruction, or infection. 
Long-term management involves routine care of the tracheostomy site, regular changes of 
the tracheostomy tube, and management of complications such as granulation tissue 
formation and tracheomalacia. The care team typically includes pediatric otolaryngologists, 
pulmonologists, specialized nurses, speech and language therapists, and respiratory 
therapists. 
Complications are a significant concern in pediatric tracheostomy care. Immediate 
postoperative complications can affect the overall success of the procedure and the long-
term well-being of the patient. Long-term complications might involve damage to the 
tracheal wall, persistent fistulas, or recurrent infections. Each of these requires specific 
management strategies that can include surgical interventions, adjustments in the type or 
size of the tracheostomy tube, and intensive local care. 
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The decision to decannulate, or remove the tracheostomy tube, is a complex and critical 
part of the care process. Decannulation is considered when the child's original medical 
condition has resolved or improved sufficiently to allow safe removal of the tube. The 
process requires a careful assessment of the airway patency, respiratory muscle strength, 
and the ability of the child to protect their airway. Successful decannulation involves a 
detailed protocol that may include downsizing the tube, capping the tube to assess the 
child's ability to breathe without it, and careful monitoring for respiratory distress. 
Recent advancements in pediatric tracheostomy care include the development of new 
tracheostomy tube materials and designs that reduce the risk of complications. Additionally, 
the use of speaking valves and other devices has significantly improved the quality of life 
for these patients, facilitating speech and normal breathing patterns, which are crucial for 
young children's development. 
In conclusion, pediatric tracheostomy is a life-saving procedure that involves complex 
decision-making and extensive care management. The procedure's necessity arises from a 
variety of severe medical conditions that compromise the airway and require long-term 
management. Advances in medical technology, surgical techniques, and comprehensive 
care approaches continue to improve outcomes for pediatric tracheostomy patients. 
However, the procedure still carries significant risks that require a coordinated effort from a 
dedicated multidisciplinary team to ensure the best possible outcomes for these vulnerable 
pediatric patients. 
 
References: 
1- Watters KF: Tracheostomy in Infants and Children. Respir Care. 62(6):799-825, 2017 
2- Pacheco AE, Leopold E: Tracheostomy in children: Recommendations for a safer technique. Semin Pediatr 
Surg. 30(3):151054, 2021 
3- Henningfeld J, Lang C, Erato G, Silverman AH, Goday PS: Feeding Disorders in Children With 
Tracheostomy Tubes. Nutr Clin Pract. 36(3):689-695., 2021 
4- Volsko TA, Parker SW, Deakins K, et al: AARC Clinical Practice Guideline: Management of Pediatric 
Patients With Tracheostomy in the Acute Care Setting.  Respir Care. 66(1):144-155, 2021 
5- Pullens B, Streppel M: Swallowing problems in children with a tracheostomy. Semin Pediatr Surg. 
30(3):151053, 2021 
6- Lubianca Neto JF, Castagno OC, Schuster AK: Complications of tracheostomy in children: a systematic 
review. Braz J Otorhinolaryngol. 88(6):882?890, 2022 
7- Teplitzky TB, Brown AF, Brooks RL, et al: Mortality Among Children with a Tracheostomy. Laryngoscope. 
133(2):403-409, 2023 
 
Percutaneous Tracheotomy 
 
Tracheostomy, particularly percutaneous tracheostomy (PT), is a vital procedure in 
pediatric and adult critical care, facilitating long-term ventilation and airway management in 
severely ill patients. Recent literature provides a comprehensive overview of various 
techniques, their adaptations, and clinical outcomes associated with PT, reflecting 
significant advancements in both technology and procedural methodologies. 
Percutaneous tracheostomy, often performed at the bedside in intensive care units (ICUs), 
operating theaters, or emergency departments, has become preferable over surgical 
tracheostomy due to its minimal invasiveness, reduced complication rates, and cost-
effectiveness. The procedure typically involves using a needle to puncture the trachea 
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under direct or ultrasound guidance, followed by serial dilations to place the tracheostomy 
tube. Innovations and modifications of the PT technique, such as the use of ultrasound and 
various dilation methods, aim to enhance safety and accuracy, reducing risks like bleeding, 
infection, and damage to surrounding structures. 
A significant focus in pediatric PT is the accuracy of tracheostomy tube placement, crucial 
due to the smaller anatomical scale and the delicacy of pediatric patients? tracheal 
structures. Studies highlight the challenge of accurately identifying tracheal rings via 
palpation alone, with ultrasound emerging as a valuable tool to increase the precision of the 
insertion site, thereby minimizing potential complications. Research underscores the 
importance of precise anatomical identification to avoid complications such as subglottic 
stenosis and damage to nearby vascular structures, which are more pronounced in 
pediatric patients due to their less prominent anatomical landmarks and softer cartilage 
structures. 
The introduction of ultrasound in PT procedures has been shown to significantly enhance 
the safety and efficacy of the technique. It allows for real-time visualization of the needle, 
dilators, and tracheostomy tube in relation to critical anatomical features such as the thyroid 
gland, tracheal rings, and vascular structures. This method not only increases the accuracy 
of the procedure but also reduces the risk of complications, which is particularly crucial in 
settings where anatomical abnormalities or obesity may complicate traditional palpation 
methods. 
Cost considerations remain crucial in the widespread adoption of PT. Studies have 
documented the development of modified techniques that utilize more readily available or 
less expensive equipment, which is particularly relevant in resource-limited settings. These 
adaptations make PT more accessible and cost-effective while maintaining safety and 
effectiveness. 
Moreover, longitudinal studies on PT emphasize the importance of long-term follow-up to 
monitor complications such as tracheal stenosis, tracheomalacia, or tracheoesophageal 
fistulas, which may develop as late complications. The need for ongoing care and 
assessment post-procedure underscores the necessity of a multidisciplinary approach 
involving surgeons, intensivists, respiratory therapists, and nurses to optimize patient 
outcomes. 
In conclusion, percutaneous tracheostomy has evolved significantly, with advancements in 
technique and technology that enhance safety and efficiency. The integration of ultrasound 
has been a pivotal improvement, particularly in pediatric care, ensuring higher accuracy 
and reducing risks. Ongoing research and innovation are expected to further refine PT, 
reducing its cost, and making it accessible to a broader range of patients while continuing 
to minimize associated risks and complications. 
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Pancreas Divisum 
 
Pancreas divisum is a congenital anomaly affecting approximately 10% of the population, 
resulting from the failure of the dorsal and ventral pancreatic ducts to fuse during 
embryonic development. This condition causes most of the pancreatic secretions to be 
drained through the minor papilla rather than the major papilla, which is the more common 
drainage route in individuals without the condition. There are three subtypes of pancreas 
divisum: Type 1, also known as classic, Type 2, characterized by the absence of the ventral 
duct, and Type 3, which is functional. While the majority of patients with this anomaly are 
asymptomatic, a subset experiences significant clinical issues, including abdominal pain 
and recurrent pancreatitis. 
Various diagnostic techniques have been employed to identify pancreas divisum, each with 
differing accuracies. Magnetic Resonance Cholangiopancreatography (MRCP), Secretin-
enhanced MRCP (S-MRCP), and Endoscopic Ultrasound (EUS) are among the primary 
non-invasive techniques used. MRCP is widely used due to its non-invasive nature and 
high specificity, which is reported to be 99%. However, its sensitivity is relatively lower at 
59%. Studies suggest that MRCP's accuracy can be significantly improved with secretin 
stimulation, which increases the sensitivity to 83% while maintaining a specificity of 99%. S-
MRCP enhances the visualization of the pancreatic ducts by stimulating the pancreas to 
secrete more fluid, thus improving diagnostic accuracy. The area under the hierarchical 
summary receiver-operating characteristic curve for S-MRCP is 0.99, making it a highly 
reliable diagnostic tool. 
EUS provides detailed imaging of the pancreatic ducts and has a sensitivity of 85% and 
specificity of 97%. Although slightly less sensitive than S-MRCP, EUS is superior to MRCP 
alone. The HSROC curve for EUS is 0.97, indicating its efficacy in diagnosing pancreas 
divisum. Despite these advancements, the traditional gold standard for diagnosing 
pancreas divisum has been Endoscopic Retrograde Cholangiopancreatography (ERCP), 
which is invasive and comes with potential complications. Nevertheless, ERCP remains 
crucial for both diagnostic and therapeutic purposes, particularly in symptomatic patients. 
Therapeutic interventions are primarily considered for symptomatic patients, especially 
those suffering from recurrent pancreatitis. Various surgical and endoscopic procedures 
have been developed to manage symptoms and improve pancreatic drainage. ERCP is a 
common therapeutic intervention for pancreas divisum, particularly in patients with 
recurrent pancreatitis. It involves sphincterotomy, stone extraction, and stenting to relieve 
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ductal obstruction. Studies have shown significant clinical improvement post-ERCP, with a 
reduction in the frequency of acute pancreatitis episodes. 
In pediatric patients, ERCP has also proven to be effective and safe. A study involving 
children with symptomatic pancreas divisum treated with ERCP indicated a significant 
decrease in the median number of acute pancreatitis episodes post-procedure. The clinical 
remission rate was notably high, although the incidence of post-ERCP pancreatitis (PEP) 
was observed to be 7.9%. Female sex, stone extraction, and genetic mutations were 
identified as potential risk factors for PEP. Despite these risks, the benefits of ERCP in 
managing pediatric pancreas divisum are substantial, contributing to improved clinical 
outcomes and quality of life for these young patients. 
In cases where traditional ERCP is not feasible due to anatomical challenges or severe 
inflammation, the EUS-guided rendezvous technique has been successfully employed. This 
technique involves puncturing the pancreatic duct using a therapeutic echoendoscope, 
followed by ductal stenting or dilation. The rendezvous technique has shown promising 
results in managing complicated cases of pancreas divisum, offering a viable alternative 
when standard ERCP approaches are inadequate. 
Genetic factors also play a significant role in the pathogenesis of pancreatitis in patients 
with pancreas divisum. Mutations in genes such as SPINK1, PRSS1, and CFTR are 
commonly associated with increased susceptibility to pancreatitis. These genetic factors not 
only influence the severity of symptoms but also impact the response to therapeutic 
interventions. Understanding the genetic underpinnings of pancreas divisum can aid in 
identifying at-risk individuals and tailoring personalized treatment strategies. 
Recent advancements in diagnostic imaging and therapeutic techniques have greatly 
enhanced the management of pancreas divisum. The comparison of diagnostic accuracies 
among MRCP, S-MRCP, and EUS revealed that S-MRCP is the most reliable, followed 
closely by EUS, while MRCP alone is less sensitive. These findings underscore the 
importance of selecting the appropriate diagnostic modality based on individual patient 
characteristics and clinical presentation. 
In clinical practice, a combination of these diagnostic tools may be employed to ensure 
accurate diagnosis and effective management of pancreas divisum. For instance, an initial 
MRCP can be followed by S-MRCP or EUS if the diagnosis remains unclear. This stepwise 
approach can help avoid unnecessary invasive procedures while ensuring that 
symptomatic patients receive timely and appropriate intervention. 
Therapeutic strategies continue to evolve, with minimally invasive techniques gaining 
prominence. The use of ERCP, particularly in pediatric populations, has demonstrated 
substantial benefits, including reduced episodes of pancreatitis and improved nutritional 
status. The introduction of EUS-guided techniques further expands the therapeutic options 
available, particularly for complex cases where traditional methods may fall short. 
The ongoing research into the genetic aspects of pancreas divisum is also promising. 
Identifying specific genetic mutations associated with the condition can lead to more 
targeted therapies and preventative measures. For example, patients with known genetic 
predispositions may benefit from earlier intervention and more frequent monitoring to 
prevent complications. 
In conclusion, pancreas divisum is a congenital anomaly with significant clinical implications 
for a subset of patients. Advances in diagnostic imaging, particularly the use of S-MRCP 
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and EUS, have improved the accuracy of diagnosis, while therapeutic interventions such as 
ERCP and EUS-guided techniques offer effective management options for symptomatic 
individuals. Understanding the genetic factors associated with pancreas divisum further 
enhances the ability to tailor treatment and improve outcomes. Continued research and 
clinical studies are essential to refine these strategies and ensure the best possible care for 
patients with this condition. 
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