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Combined spinal‑epidural 
anesthesia for cesarean 
section in a parturient with 
congenitally corrected 
transposition of the great 
arteries

Sir,
Congenitally corrected transposition of the great arteries 
(CC-TGA) is a rare, noncyanotic congenital heart disease 
characterized by inversion of the ventricles resulting in a 
combination	 of	 atrioventricular	 (AV)	 discordance	—	 the	
right atrium communicates with the mitral valve and left 
ventricle	 (LV),	and	 the	 left	 atrium	communicates	with	 the	
tricuspid	valve	and	right	ventricle	(RV),	and	ventriculoarterial	
discordance	-	the	LV	gives	rise	to	the	pulmonary	artery,	and	
the	RV	gives	rise	to	the	aorta	[Figure	1].[1-4] It is commonly 
associated with serious cardiac anomalies including ventricular 
septal	defect,	pulmonary	 stenosis,	 systemic	AV	(tricuspid)	
valve abnormalities including regurgitation or Ebstein’s 
anomaly.[1-4] Abnormalities of the conduction system are 
common producing variable forms of arrhythmias or heart 
block.[1-4] Few reports have described the use of epidural 
analgesia/anesthesia for vaginal[3-7] or cesarean delivery[4] in 
parturients with CC-TGA but none have used combined 
spinal-epidural (CSE) technique.

We	encountered	a	19-year-old	primigravida	 (height:	160	
cm,	weight:	63	kg)	at	38	weeks	of	gestation	presenting	for	
elective cesarean section for breech presentation. At the age 
of	12	years,	she	was	diagnosed	with	CC-TGA	complicated	
by complete heart block and had undergone permanent 
pacemaker placement. With advancing pregnancy, she 
was maintained on oral diuretic therapy. On examination, 
there	 were	 no	 signs	 of	 overt	 heart	 failure	 (New	 York	
Heart	Association	 functional	 class	 II),	heart	 rate	was	75	
beats/min with regular rhythm, and blood pressure (BP) 
was	 110/70	mmHg.	A	 systolic	 murmur	 was	 heard	 on	
the left of the sternum, and breath sounds were normal. 
Electrocardiogram (ECG) showed regular paced ventricular 
rhythm.	Transthoracic	echocardiography	performed	at	36	
weeks of gestation demonstrated the presence of CC-TGA, 
severe	pulmonary	stenosis	(peak	gradient	68	mmHg),	severe	
tricuspid regurgitation, and systemic ventricular ejection 
fraction	of	60%.

After patient counseling, we decided to use low-dose 
sequential CSE technique. Monitoring included ECG, pulse 
oximetry, and invasive arterial BP. Using the needle-through-
needle	technique	at	the	L3-4	interspace,	a	27-gauge	spinal	
needle	was	introduced	through	an	18-gauge	Tuohy	needle.	
Hyperbaric	bupivacaine	5	mg	(1	ml	0.5%)	and	fentanyl	25	
µg	were	injected	intrathecally.	Plain	bupivacaine	25	mg	(5	
ml	0.5%)	was	injected	epidurally	immediately	after	catheter	
placement. The patient then lay in a head-up position with 
left	lateral	tilt,	and	surgery	started	after	10	min	postspinal	
when the upper anesthetic level assessed by pinprick reached 
T4.	A	3400	g	healthy	male	infant	was	delivered	after	6	min	
of	skin	incision,	with	Apgar	scores	of	8	and	10	at	1	and	5	
min,	respectively.	Following	delivery,	syntocinon	5	U	slow	
intravenous	 (IV)	 bolus	was	 administered	 followed	 by	 10	
U	infusion	over	1	h.	After	30	min	of	intrathecal	injection,	
bupivacaine	25	mg	(10	ml	0.25%)	with	fentanyl	2	µg/ml 
were	 incrementally	 injected	 over	 10	min	 in	 the	 epidural	
catheter.

Ringer	 acetate	 1000	ml	was	 administered	 over	 1	 h	 after	
intrathecal injection. Maternal hypotension (systolic BP 
<80%	 of	 baseline)	 occurred	 twice	 (at	 6	 and	 10	 min	
postspinal)	and	was	treated	with	IV	boluses	of	ephedrine	3	
mg.	Surgery	was	completed	after	50	min	postspinal	without	
the	 use	 of	 electrocautery.	Urine	 output	was	 50	ml	 in	 the	
first	h	postspinal	but	subsequently	increased	to	200	ml	after	
administration	of	IV	furosemide	20	mg.	Postoperatively,	the	
patient	was	monitored	in	the	intensive	care	unit	for	24	h,	and	
the epidural catheter was used for postoperative analgesia. 
After 4 days, she was discharged home with her baby in a 
good condition.

Figure 1: The atrioventricular and ventriculoarterial relations in a normal heart 
(left) and congenitally corrected transposition of the great arteries (right). (From 
Cordone et al.[3] used with permission from Elsevier)
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The main long-term complication of CC-TGA affecting 
patients’ function and life expectancy is systemic 
(morphologic right) ventricular dysfunction resulting from 
pressure	 overload-the	RV	pumps	 blood	 against	 the	 high	
systemic pressures, volume overload-caused by tricuspid 
regurgitation and aggravated by advancing pregnancy, 
and	relative	myocardial	hypoperfusion	 -	 the	 systemic	RV	
being supplied with a single (right coronary) artery.[1,2] 
Medical management includes anti failure medications, 
antiarrhythmic drugs, and placement of a permanent 
pacemaker	for	advanced	degrees	of	AV	block.[1,2]

Our patient had associated severe pulmonary stenosis 
and tricuspid regurgitation, permanent pacemaker, and 
preserved systemic ventricular function. Anesthetic goals 
were to maintain preload, avoid increase in pulmonary 
vascular resistance, maintain systemic (morphologic right) 
ventricular function, and avoid increase in systemic vascular 
resistance. Low-dose sequential CSE technique helped 
to achieve these goals. The more gradual sympathetic 
blockade helped to maintain venous return and preload, 
and the associated modest decrease in systemic vascular 
resistance	 benefited	 the	 overloaded	 systemic	 RV.	
Furthermore, spontaneous respiration favored venous 
return and pulmonary pressure.[8] We preferred neuraxial 
over general anesthesia to avoid the stress-induced 
increase in systemic and pulmonary vascular resistance 
(during tracheal intubation and recovery), the myocardial 
depressant effects of anesthetic agents, and the deleterious 
effects of positive pressure ventilation on venous return and 
pulmonary pressure.[8]

The traditional CSE technique involves administering 
the usual intrathecal dose and using the epidural catheter 
to extend the block and provide postoperative analgesia. 
Recently, this has been modified to intrathecal administration 
of a small dose of the local anesthetic with opioid followed 
immediately by epidural administration of saline (epidural 
volume extension) or local anesthetic (low-dose sequential 
CSE).[9] This modified technique had been successfully 
used for cesarean section in high-risk parturients with various 
forms of congenital and acquired cardiac diseases,[10,11] 
but has never been reported in CC-TGA. Regarding 
other neuraxial techniques, single shot spinal anesthesia 
produces significant hemodynamic compromise requiring 
rapid fluid loading and high-dose vasopressor administration 
which are unacceptable in high-risk cardiac patients,[10] 
while continuous spinal anesthesia (incremental injection 
through an indwelling intrathecal catheter) is associated with 
increased risk of postdural puncture headache.[12] When used 
alone, epidural anesthesia produces a slower, less reliable 

block with less patient satisfaction and a significant failure 
rate.[10]

In our patient with CC-TGA undergoing a cesarean 
section, the low-dose sequential CSE technique provided 
an adequate anesthetic block with good hemodynamic 
stability and helped to achieve a favorable maternal and 
neonatal outcome.
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Figure 1: Prelaser therapy

Bilateral vocal fold 
granulomas following 
double‑lumen endotracheal 
tube placement

Sir,
Contact granulomas can occur after continued attempts at 
healing following an abrasion from excessive force to the 
vocal processes.[1] Etiologies include vocal abuse, direct 
trauma, infection, and gastroesophageal reflux. This case 
involves discussion of vocal fold granulomas secondary to 
double-lumen tube endotracheal intubation. Published data 
suggest that the incidence of postintubation granuloma is 
0.1%.[2] The first reported case of postintubation granuloma 
was	 histologically	 discovered	 by	Gould	 in	 1935	 and	 has	
increased in prevalence as intubation is now common with 
the delivery of general anesthesia.[1] A large endotracheal 
tube may cause complications including laryngeal irritation, 
excessive pressure causing ischemia from an overinflated cuff, 
and hypoxia to the laryngotracheal mucosa.[2,3] Both frictional 
irritation from the endotracheal tube and endotracheal tube 
size have been described as important factors in granuloma 
formation.[4]

This	case	involves	a	59-year-old	female	with	a	medical	history	
significant for pulmonary adenocarcinoma, for which she 
underwent	a	left	video-assisted	thoracoscopic	surgery	(VATS)	
with left upper lobectomy and partial resection of the superior 
segment	of	the	left	lower	lobe.	The	gold	standard	for	VATS	
utilizes a double-lumen tube for one-lung ventilation. During 
this	 procedure,	 the	 patient	 required	 placement	 of	 a	 35	
Mallinckrodt French left-sided double-lumen tube that was 

positioned with one atraumatic direct laryngoscopy attempt 
and confirmed with fiberoptic bronchoscopy. Successful 
extubation	occurred	at	the	end	of	the	2	h	case.	The	patient	
presented	to	the	otorhinolaryngology	clinic	2	months	after	her	
original surgery due to a change of voice, specifically noting a 
rough and raspy quality. A flexible transnasal laryngoscopy 
was performed in the clinic during this visit and demonstrated 
large, bilateral, posterior vocal fold polypoid lesions originating 
from the vocal processes with anterior sparing, prompting 
the physician to place the patient on a temporary steroid 
regimen.	She	was	seen	1	month	later	as	she	developed	dyspnea	
at rest. A repeat transnasal laryngoscopy was performed 
in clinic during this visit and showed progression of her 
vocal process granulomas [Figure	1].	The	patient	was	then	
scheduled for a direct microlaryngoscopy with jet ventilation, 
biopsy, and KTP laser ablation with Kenalog injection into 
the base of the resected granulomas. After undergoing the 
mentioned procedure, the patient had complete resolution of 
her symptoms [Figure	2].
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