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Abstract 
Phenylketonuria (PKU) is an inborn error of metabolism caused by a deficiency of the hepatic enzyme phenylalanine 
hydroxylase, resulting in impaired conversion of phenylalanine to tyrosine and subsequent accumulation of phenylalanine 
in the blood and tissues [1]. Elevated phenylalanine levels are associated with neurotoxicity, particularly in the developing 
brain, leading to cognitive impairment, behavioral disturbances, and neurological dysfunction if not adequately controlled 
[1,2]. Advances in neonatal screening and strict dietary management have significantly improved outcomes, allowing 
many patients with PKU to survive into childhood and present for elective and emergency surgical procedures [2]. 
Despite improved prognosis, the perioperative management of patients with PKU poses unique challenges for the 
anesthesiologist. Surgical stress, prolonged fasting, and inadequate metabolic control can precipitate a catabolic state, 
resulting in increased phenylalanine levels and potential neurological risk [3]. Furthermore, there is a lack of standardized 
anesthetic guidelines for PKU, and current knowledge is largely derived from isolated case reports and small case series 
[3,4]. Various anesthetic techniques have been described in patients with PKU, including the use of intravenous agents 
such as ketamine and benzodiazepines for short procedures, as well as propofol and inhalational agents like sevoflurane 
for general anesthesia [3–5]. However, concerns have been raised regarding the potential impact of certain anesthetic 
agents on mitochondrial function and metabolic stability, particularly with propofol use in metabolically vulnerable 
patients [3]. Short-duration anesthetic techniques that minimize physiological stress and maintain metabolic homeostasis 
have therefore been suggested as safer approaches, especially in the pediatric population [4,5]. Given the limited literature 
and absence of consensus guidelines, each reported case contributes valuable insight into safe anesthetic practices in this 
rare condition. We present the perioperative anesthetic management of a pediatric patient with phenylketonuria undergoing 
orthopedic surgery, with emphasis on clinical decision-making and perioperative metabolic considerations. 
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CASE REPORT 
Patient Information: A 6-year-old male child weighing 
17 kg presented with distal tibia-fibula and radio-ulnar 
fractures following a road traffic accident posted for 
Closed Reduction and Internal Fixation (CRIF). Pre-
operative evaluation conducted one day prior to surgery 
revealed hypopigmented hair over the scalp and body, 
exotropia, global developmental delay, and a history of 
seizures. The informant reported a known diagnosis of 
phenylketonuria in the child. 
Pre-anaesthetic Evaluation: A cautious and 
planned anesthetic induction strategy was implemented 
in consultation with the pediatric-neurologist 
specifically avoiding the use of propofol, nitrous oxide, 
and oral midazolam containing aspartame, due to the risk 
of phenylalanine accumulation and subsequent 
neurological damage.  On the day of surgery NPO status 
was confirmed, and written informed consent was 
obtained. A 22G intravenous (IV) cannula was secured. 

Standard monitors including pulse oximetry, 
electrocardiography (ECG), and noninvasive blood 
pressure (NIBP) were connected. The child was 
premedicated with IV Glycopyrrolate 0.005 mg/kg, 
Midazolam 0.05 mg/kg, and Fentanyl 1–2 mcg/kg. 
Anaesthesia was induced with IV Ketamine 20 mg.  
Endotracheal intubation was performed using a 5.0 mm 
internal diameter (ID) cuffed oral endotracheal tube. 
Anaesthesia was maintained with a mixture of oxygen, 
nitrous oxide, and isoflurane, along with intermittent IV 
boluses of Atracurium 0.1 mg/kg. The patient was 
ventilated in volume control (VC) mode. 
Intraoperatively, ultrasound-guided regional analgesia 
was administered for postoperative pain relief. A sciatic 
nerve block and an axillary nerve block were performed 
using 3 ml of 2% lignocaine with adrenaline each. A 
femoral nerve block was given using 8 ml of an equal 
mixture of 2% lignocaine with adrenaline and 0.5% 
bupivacaine. Duration of Surgery was 2.5 hours.The 
patient was smoothly extubated following administration 
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of intravenous Glycopyrrolate (0.01 mg/kg) and 
Neostigmine (0.05 mg/kg) for neuromuscular blockade 
reversal, after ensuring adequate oropharyngeal 
suctioning. Post-extubation, the patient was responsive, 
obeying verbal commands, and was transferred to the 
post-anaesthesia care unit (PACU). 

 
 
DISCUSSION: 
Phenylketonuria (PKU) presents unique perioperative 
challenges due to the risk of metabolic decompensation 
and neurological vulnerability associated with elevated 
phenylalanine levels. The primary anesthetic goal in 
such patients is to prevent catabolic states, maintain 
metabolic stability, and avoid factors that may 
exacerbate hyperphenylalaninemia [3,4]. In the present 
case, careful perioperative planning and 
multidisciplinary coordination were essential to ensure a 
safe anesthetic course. Prolonged fasting, surgical stress, 
and inadequate caloric intake are known to increase 
endogenous protein breakdown, leading to elevated 
phenylalanine levels [3]. Although our patient was 
maintained within standard fasting guidelines, efforts 
were made to minimize perioperative stress and ensure 
early recovery. While perioperative glucose-containing 
fluids are often recommended to prevent catabolism, 
their use must be balanced against surgical and 
institutional protocols. The choice of anesthetic agents in 
PKU remains controversial due to limited evidence and 
lack of standardized guidelines. Intravenous ketamine 
was selected for induction in this case, as it has been 
successfully used in pediatric PKU patients for short 
procedures without adverse metabolic effects [3]. 
Ketamine offers the advantage of preserving 
spontaneous respiration and maintaining hemodynamic 
stability, which is particularly beneficial in pediatric 
patients. Midazolam and fentanyl were used cautiously 
for premedication and analgesia, aligning with 
previously reported safe practices [3,5]. Propofol was 
deliberately avoided in this case due to concerns 
regarding its potential effects on mitochondrial function 
and metabolic pathways, although definitive evidence is 

lacking [3]. Similarly, oral midazolam preparations 
containing aspartame were avoided, as aspartame is 
metabolized to phenylalanine and may contribute to 
increased serum levels [4]. This highlights the 
importance of scrutinizing drug formulations, especially 
in pediatric patients. Inhalational anesthesia with 
isoflurane and nitrous oxide was used for maintenance. 
While volatile agents such as sevoflurane have been 
reported in PKU patients, occasional concerns such as 
bronchospasm have been described [3]. In our case, 
isoflurane provided stable anesthetic depth without 
complications. The use of nitrous oxide remains 
controversial; however, no adverse effects were 
observed in this patient. Regional anesthesia played a 
significant role in this case by providing effective 
analgesia and reducing the requirement for systemic 
anesthetic agents. Ultrasound-guided sciatic, femoral, 
and axillary nerve blocks ensured adequate 
intraoperative and postoperative pain control, thereby 
minimizing stress-induced metabolic derangements. 
Regional techniques are particularly advantageous in 
PKU as they help attenuate the neuroendocrine stress 
response to surgery. Neuromuscular blockade with 
atracurium and reversal with neostigmine and 
glycopyrrolate were uneventful, consistent with previous 
reports indicating no specific contraindications for these 
agents in PKU patients [5]. The intraoperative and 
postoperative periods were stable, and the patient 
demonstrated prompt recovery without neurological or 
metabolic complications. Overall, this case reinforces 
that anesthetic management in PKU should be 
individualized, with emphasis on avoiding catabolism, 
selecting appropriate anesthetic agents, and minimizing 
perioperative stress. Given the rarity of the condition and 
limited available literature, each reported case 
contributes valuable insight toward developing safer 
anesthetic strategies. Our experience supports the use of 
ketamine-based induction combined with balanced 
general anesthesia and regional techniques as a safe and 
effective approach in pediatric PKU patients undergoing 
orthopedic surgery. 
CONCLUSION: 
Paediatric patient with PKU undergoing CRIF was 
successfully managed under general anesthesia with a 
cuffed ETT with regional blocks. The plan ensured 
effective airway management, analgesia, and smooth 
recovery without using aspartame containing drugs. 
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