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Fentanyl can be mitochondrion 
‑toxic depending on dosage and 
cell type 
We read with interest the article by Thampi et al. about 
a 9‑year‑old female child with MELAS syndrome who 
successfully underwent laparoscopic gastrostomy after she had 
developed dysphagia and aspiration pneumonia.[1] The study 
raised the following comments and concerns.

We do not agree with the notion that fentanyl is nonhazardous 
in patients with a mitochondrial disorder (MID).[1] There are 
several data showing that fentanyl may disturb mitochondrial 
functions. In a recent study of human hepatoma (HepG2) 
cells, exposed to fentanyl or pretreated with naloxone or 
5‑hydroxydecanoate, an inhibitor of mitochondrial adenosine 
triphosphate (ATP)‑sensitive potassium (mitoKATP) 
channels, fentanyl reduced the stimulated mitochondrial 
respiration of cultured hepatocytes through a mechanism 
which is blocked by mitoKATP channel antagonists.[2] In 
a study of the bioenergetic status of rat brain mitochondria, 
fentanyl dosages >4 μg/mL impaired respiratory chain 
function, resulting in a decrease in the respiratory control 
ratio and state 3 and uncoupled respiration.[3] In a study of 
human fibroblasts exposed to fentanyl for 30 min, 0.05% 
fentanyl reduced mitochondrial activity after 1 h, 24 h, 
and 7 days. Mitochondrial functions were also reduced by 
0.025% fentanyl.[4] In a 21‑year‑old male with mitochondrial 
encephalomyopathy, administration of fentanyl during 
anesthesia for removal of a maxillary cyst resulted in prolonged 
respiratory depression.[5] Respiratory depression lasted for 
120 min and could be antagonised with naloxone.[5] In a study 
of cultured blood lymphocytes, incubation with fentanyl for 
90 and 120 min resulted in disruption of the mitochondrial 
membrane potential and increased the production of reactive 
oxygen species, respectively. In addition, the rate of apoptosis 
was increased. In a study of hepatocyte mitochondria, fentanyl 
inhibited oxygen consumption by 40%. The inhibition of 
oxygen consumption was increased by oligomycin. Inhibition 
of the mitochondrial respiratory chain became evident either 
as reduced substrate oxidation or as a thermogenic proton 
leak.

The effect of anesthetics on mitochondria of patients with 
an MID may strongly depend on the mtDNA heteroplasmy 
rate in a specific cell type. Thus, we should be informed 
about heteroplasmy rates of the culprit mtDNA mutation in 
the index case. Since heteroplasmy rates vary considerably 
between tissues, they should be provided not only for blood 
lymphocytes but also for hair follicles, buccal mucosa cells, 
urinary epithelial cells, fibroblasts, and myocytes.

Since MELAS is maternally transmitted in three quarters of 
the cases, we should be informed if the mother was clinically 
affected or carried the genetic defect causative for MELAS 
in her daughter.

Overall, the study could be more meaningful by providing 
heteroplasmy rates from various tissues, by providing serum 
and cerebral lactate concentrations, and by detailing the family 
history of the index case. There are indications that fentanyl 
can be harmful in patients with a MID.
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Lumbar ultrasound scan: 
A guide to the epidural space

Madam,
Obesity with high variability of epidural space, its depth 
and anatomical references increase the challenges of an 
anesthesiologist leading to procedural complications. 
Ultrasound being used in various fields of anesthesiology 
is also becoming popular in central neuraxial procedures. 
Following case demonstrates the use of ultrasound in neuraxial 
procedures as a guide to epidural space in obese patients.

Fifty five‑year old male with weight 170 kg, height 185 
cm and Body Mass Index of 49.6 kg/m2 was posted for 
infected femur implant removal and debridement. Patient 
was accepted for surgery under combined spinal epidural 
anesthesia (CSEA).

The patient had indistinct spine anatomical landmarks along 
with obesity, therefore we opted to perform a lumbar ultrasound 
scan using a low‑frequency (2–5 MHz) curvilinear probe. After 
an informed written consent, preprocedural ultrasound scan was 
done in sitting arched back posture. The level of intervertebral 
space (L3–L4, L4–L5) and midline was identified in median 
longitudinal view of ultrasound using counting up method and 
marked with the skin marker. Then, the probe was moved 90°, 
that is, in transverse position and inclined slightly, to obtain 
image of the epidural space in interlaminar transverse view. 
After freezing the image, the depth of the epidural and dural 
space were measured with electronic caliper from the skin point 
to the mid surface and anterior surface of the posterior complex 
seen, respectively. Epidural and dural depth measured by 
ultrasound were 8.43 cm and 8.66 cm, respectively [Figure 1]. 
Needle insertion site was marked for both the spaces using 
interlaminar transverse view.

Epidural and spinal components of CSEA were administered 
separately using Tuohy’s needle (Vygon 16G, L90 mm, 
1.35 × 1.65 mm ref184.16) and Quincke’s needle (BD, 
25G, L90 mm), respectively, at marked needle insertion site 
with predetermined epidural and dural depth in first attempt. 
Predetermined epidural depth was confirmed with loss of 
resistance technique. The surgery lasted for 3.5 hours and 
was uneventful.

In 1980, use of ultrasound was first demonstrated in epidural 
anesthesia and since then, potential uses of preprocedural use of 
ultrasound in obstetric population have been demonstrated.[1,2] 
In 2008, NICE guidelines were issued regarding use of 
ultrasound for epidural catheterisation.[3]

KJ chin et al. and Srinivasan et al. have described the 
sonoanatomy of neuraxial structures.[1,4]

The interspinous spaces were chosen based on visualisation 
and clarity of posterior complex and anterior complex assuming 

Figure 1: Epidural depth of the patient is 8.43 cm as measured by ultrasound 
in transverse interlaminar view using a curvilinear probe
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