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  Abstract   
Background: Double outlet right ventricle (DORV) is an uncommon congenital heart defect characterized by the 
simultaneous emergence of both the aorta and pulmonary artery from the right ventricle. This condition is frequently 
linked with other congenital anomalies, such as imperforate anus, which presents considerable challenges for 
anesthesiologists. This case report outlines the effective anesthetic management of a preterm neonate diagnosed with 
DORV and imperforate anus, who was scheduled for an urgent sigmoid colostomy.   

Case presentation: A 6-day-old preterm female weighing 2.2 kg, exhibited DORV along with a subaortic ventricular 
septal defect, mild pulmonary stenosis, adequate biventricular function, and moderate pulmonary hypertension. 
Additionally, she presented with an imperforate anus accompanied by a recto-vaginal fistula. The preoperative 
assessment involved echocardiography, electrocardiography, and various laboratory tests. The pediatric cardiologist 
advised that the patient's oxygen saturation should be maintained within the range of 80-85% throughout the 
emergency colostomy procedure. Anesthetic management involved premedication with glycopyrrolate, ondansetron, 
fentanyl, and dexamethasone. The patient was induced with sevoflurane and intubated with a 2 mm endotracheal 
tube. Anesthesia was maintained with a mixture of air and oxygen, sevoflurane, and atracurium. Hypothermia was 
prevented using a warmer, and fluid management was guided by the patient's hemodynamic parameters. After the 1-
hour surgery, the patient was transferred to the neonatal intensive care unit, where she was initially supported with 
synchronized intermittent mandatory ventilation and later extubated 

Conclusion: The effective anesthetic management of this preterm neonate with DORV and imperforate anus 
necessitated a comprehensive understanding of the associated cardiac and anorectal anomalies, meticulous 
preoperative planning, and a collaborative multidisciplinary approach to perioperative care. The anesthesiologist was 
instrumental in ensuring the patient's safety and enhancing the surgical conditions throughout the emergency 
colostomy procedure. 
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Background  
Double outlet right ventricle (DORV) is an uncommon 

congenital heart defect characterized by the emergence of both 

the aorta and the pulmonary artery from the right ventricle [1]. 

This intricate cardiac anomaly represents about 1-2% of all 

congenital heart diseases. DORV frequently coexists with other 

congenital anomalies, such as imperforate anus, which is a rare 

form of anorectal malformation [2,3]. The anesthetic 

management of a preterm neonate with DORV and imperforate 

anus presents considerable challenges for the anesthesiologist. 

 

Case presentation   
The current patient is a 6-day-old preterm female weighing 2.2 

kg, who was delivered vaginally. Upon birth, she received 

vaccinations, and an imperforate anus was observed, prompting 

notification of specialists. After a series of investigations, she 

was diagnosed with DORV, imperforate anus, and a rectovaginal 

fistula, leading to the decision to proceed with an emergency 

sigmoid colostomy. 

 

Details of Double outlet right ventricle (DORV) 

The patient in this case report was diagnosed with DORV with a 

subaortic ventricular septal defect (VSD), mild pulmonary 

stenosis, good right and left ventricular function, and moderate 
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pulmonary arterial hypertension [1,2]. DORV is characterized by 

the presence of both the aorta and the pulmonary artery 

predominantly arising from the right ventricle, with variable 

relationships between the great arteries and the ventricular septal 

defect [1]. The associated VSD and pulmonary stenosis can lead 

to cyanosis and right ventricular hypertrophy [2]. 

Figure 1: Normal heart vs heart with DORV (Source:  

https://medlineplus.gov/ency/article/007328.htm) [3] 

 

Details of Imperforate Anus  

Imperforated anus is a rare anorectal malformation that occurs in 

approximately 1 in 5,000 live births [4]. It is characterized by the 

absence of a normal anal opening and is often associated with 

other congenital anomalies, including cardiac defects [5]. In the 

present case, the patient had a recto-vaginal fistula, which is a 

common type of imperforate anus [4,5]. 

 

Anesthesia Management  

Preoperative Preparations  

The preoperative evaluation and optimization of this preterm 

neonate with DORV and imperforate anus were crucial for the 

successful anesthetic management. The patient's preoperative 

workup, including echocardiography, electrocardiography, and 

laboratory tests, was performed to assess the severity of the 

cardiac and other congenital anomalies. The pediatric 

cardiologist recommended maintaining the patient's oxygen 

saturation (SpO2) between 80-85% during the surgical procedure 

to ensure adequate oxygenation and prevent complications. 

SpO2 >90% should be avoided as it can increase left to right 

shunting of oxygenated blood due to pulmonary vasodilatation 

[6]. 

 

Intraoperative Management  

After informed consent, patient was taken into operation theatre. 

IV line was secured. The patient received premedication to 

optimize hemodynamic stability and prevent complications: Inj 

Glycopyrrolate: 40 mcg, Inj Ondansetron: 0.1 mg, Inj Fentanyl: 

3 mcg and Inj Dexamethasone: 0.4 mg intravenously. The patient 

was induced with sevoflurane and intubated with a 2 mm 

endotracheal tube. Anesthesia was maintained with a mixture of 

air and oxygen to maintain the target SpO2 in 80-85% range, 

along with sevoflurane and inj atracurium (loading dose 

0.5mg/kg followed by 0.1mg/kg IV). Hypothermia was managed 

using full body draping and external warmer to maintain the 

patient's body temperature within the normal range. Fluid 

management was guided by the patient's hemodynamic 

parameters and third space loss. A dial flow was used to ensure 

adequate fluid administration. Ventilation was performed 

throughout the procedure using a neonatal mode workstation 

(Draeger Fabius Plus), with an approximate tidal volume of 20 

mL delivered. Closed circuit system made sure that loss of 

humidity and body heat are minimum. Depth of anesthesia was 

maintained throughout the surgery.  After the surgery, the patient 

was transferred to the neonatal intensive care unit (NICU), where 

she was initially supported with synchronized intermittent 

mandatory ventilation (SIMV) and later extubated. The patient 

was kept nil by mouth for 48 hours and then gradually 

transitioned to breastfeeding to prevent hypoglycemia and ensure 

adequate nutrition. Appropriate antibiotic prophylaxis was 

administered, and the patient's laboratory values, including 

elevated C-reactive protein and liver enzymes, were closely 

monitored and managed. Fluid management was guided by the 

patient's hemodynamic parameters to maintain adequate 

perfusion and prevent complications. 

 

NICU Stay and Care 

The patient was closely monitored in the NICU, where she 

received respiratory support and was gradually transitioned to 

exclusive breastfeeding. The parents were counselled about the 

need for future surgeries to correct the VSD and imperforate 

anus. 

Figure 2: (A): Imperforated anus; (B) Post Colostomy 

 

Discussion   
The successful anesthetic management of a preterm neonate with 

double outlet right ventricle (DORV) and imperforate anus 

requires a thorough understanding of the underlying cardiac and 

anorectal anomalies, as well as careful preoperative planning and 

a multidisciplinary approach to perioperative care. Compared to 

the anesthetic management of other cyanotic congenital heart 

diseases, such as tetralogy of Fallot (TOF), the anesthetic 

considerations for DORV are complex due to the variable 

relationships between the great arteries and the ventricular septal 

defect (VSD) [7,8]. In DORV, the aorta and pulmonary artery 

can have different spatial relationships, leading to a wide range 

of physiological presentations, from cyanosis to congestive heart 

failure [7]. This necessitates a tailored approach to anesthetic 

management, as highlighted in the case report by McClung et al. 

[9]. Similar to the present case, the anesthesiologists in the 

McClung et al. study had to carefully manage the patient's 

oxygenation and ventilation to maintain the target oxygen 

saturation (SpO2) range recommended by the pediatric 
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cardiologist [9]. The use of a mixture of air and oxygen, along 

with close monitoring of the patient's hemodynamic parameters, 

was crucial in ensuring adequate tissue perfusion and preventing 

complications [4]. The presence of associated congenital 

anomalies, such as the imperforate anus in this case, adds further 

complexity to the anesthetic management. As highlighted in the 

case report by Singh et al. [10], neonates with congenital cardiac 

anomalies and difficult airways pose significant challenges to the 

anesthesiologist, requiring a tailored approach to airway 

management and ventilation. Compared to the anesthetic 

management of neonates undergoing other types of surgery, such 

as vitreoretinal surgery for retinopathy of prematurity Saxena et 

al. [11] or thoracoscopic surgery [12], the management of a 

neonate with DORV and imperforate anus requires additional 

considerations. These include the need for careful hemodynamic 

monitoring, maintenance of target SpO2 levels, and the 

management of associated congenital anomalies [1,2,4]. 

Furthermore, the anesthetic management of neonates with 

ventricular septal defects (VSDs) has been discussed in several 

studies [7,8]. While the present case involved a DORV with a 

subaortic VSD, the anesthetic principles of maintaining 

hemodynamic stability, optimizing oxygenation, and managing 

the associated anomalies are similar [1,2]. The importance of a 

multidisciplinary approach to the perioperative care of these 

complex patients, as seen in the present case, has been 

emphasized in various studies [8,9,10]. The collaboration 

between the anesthesiologist, pediatric cardiologist, and pediatric 

surgeon is crucial in ensuring the best possible outcome for the 

patient. 

 

Conclusion  
The successful anesthetic management of a preterm neonate with 

DORV and imperforate anus requires a thorough understanding 

of the underlying cardiac and anorectal anomalies, careful 

preoperative planning, and a multidisciplinary approach to 

perioperative care. The anesthesiologist plays a crucial role in 

ensuring the patient's safety and optimizing the surgical 

conditions during the emergency colostomy procedure, drawing 

on principles from the management of other complex congenital 

heart diseases and neonatal surgeries. 

 

 

Abbreviation  
DORV: Double Outlet Right Ventricle; IV: Intravenous; NICU: 

Neonatal Intensive Care Unit; SPO2: Peripheral Oxygen 

Saturation; SIMV: Synchronized Intermittent Mandatory 

Ventilation; TOF: Tetralogy of Fallot; VSD: Ventricular Septal 

Defect. 
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