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Fetuses, Fentanyl, and the Stress Response
Signals from the Beginnings of Pain?

SOME scientific discoveries trigger a de rigueur consid-
eration of physiologic principles (and our philosophical
positions), often catalyzing the need for major changes
in clinical practice. The elegant studies reported by Fisk
et al.1 in this issue of ANESTHESIOLOGY provide one such
example by challenging the scientific precepts that have
traditionally driven the clinical approach to fetal and
perinatal medicine. This research group has taken advan-
tage of a unique clinical situation to determine whether
the endocrine stress responses associated with intrauter-
ine exchange transfusions can be alleviated by fentanyl
in the human fetus.

In specialized centers, hemolysis resulting from
Rh-isoimmunization can be treated by exchange transfu-
sions, performed on 2–5 occasions by cannulating either
the fetal intrahepatic vein (IHV technique) or the umbil-
ical vein at the insertion of placental cord (PCI tech-
nique). Transfusions via the IHV technique require the
insertion of a needle through the abdominal wall, the
peritoneal reflection, and the hepatic capsule, thus elic-
iting endocrine stress responses in the fetus (cortisol, �
endorphin),2 in contrast to the PCI technique, which
does not transgress any tissues with sensory innervation
and does not seem to elicit any stress responses.

Although it would have been ideal to randomize all
patients prospectively to undergo PCI or IHV procedures
with or without fentanyl in a crossover design, this was
precluded by technical considerations as well as by the
fact that not all fetuses require multiple intrauterine
transfusions. Therefore, the investigators performed a
“paired longitudinal analysis” to compare the IHV-stim-
ulated stress responses with or without fentanyl and an
“unpaired cross-sectional analysis” to determine whether
the fetal stress responses after IHV transfusion with fen-
tanyl analgesia were comparable to those after the PCI
technique. Their findings indicate that fentanyl attenu-
ated the fetal �-endorphin stress responses, but the cor-

tisol responses were not statistically different. One rea-
son for this discrepancy could be that the study had
insufficient power to examine a fentanyl effect on the
more modest cortisol responses stimulated by IHV trans-
fusions. Steroid biosynthesis in fetal adrenal cortex is im-
mature, resulting in the secretion of precursor adreno-
cortical hormones in response to pain or stress,3 which
were not measured. Activation of the hypothalamic–
pituitary–adrenal axis from the release of corticotropin-
releasing factor and related neuropeptides (e.g., arginine
vasopressin, norepinephrine) also activates the sympa-
thetic nervous system via the posterior hypothalamic
nuclei.4 Perhaps Fisk et al.1 could have measured other
endocrine markers (e.g., adrenocorticotropin hormone,
catecholamines, or the precursor steroid hormones) to
better characterize the fetal responses to IHV transfusions.

The hormonal stress responses seen by Fisk et al.1 do
not necessarily indicate fetal pain perception, nor does a
fentanyl dose (12.5 �g/kg of estimated fetal weight)
administered after IHV cannulation equate with fetal
analgesia or anesthesia. These authors have adequately
discussed the technical constraints, limitations in study
design, and alternative explanations for their results.
Nevertheless, even to the skeptics, these data provide
convincing evidence for pain-induced stress responses in
fetuses between 20 and 35 weeks of gestation, confirm-
ing previous work by the same investigators2,5–8 and
preliminary findings from others.9 For example, the pul-
satility index of the middle cerebral artery decreased within
70 s after painful stimulation in fetuses from as early as 16
weeks of gestation.7 Such robust physiologic responses
would be unlikely if human fetuses were impervious to the
pain induced by IHV needling.

Despite the possibility of direct cardiovascular or hor-
monal effects,10–12 the most prominent effect of intra-
venous fentanyl is analgesia and sedation. Other physio-
logic changes in the fetus may be a consequence of its
analgesic effect.13 The responses of fetuses given fenta-
nyl in this study were comparable to the physiologic and
behavioral responses of preterm neonates receiving fen-
tanyl for analgesia and sedation,3,14 despite a lower ges-
tational age (22–32 weeks). Therefore, for some clini-
cians at least, these data may indicate that the human
fetus is capable of responding to pain, which can be
treated by opioid analgesia. To be convinced, other cli-
nicians may need to see functional magnetic resonance
images or direct neurophysiologic recordings from the
somatosensory cortex (or the dorsal horn, thalamus, or
other brain areas) from fetuses undergoing invasive pro-
cedures with or without analgesia.

This Editorial View accompanies the following article: Fisk
NM, Gitau R, Teixeira JM, Giannakoulopoulos X, Cameron AD,
Glover VA: Effect of direct fetal opioid analgesia on fetal
hormonal and hemodynamic stress response to intrauterine
needling. ANESTHESIOLOGY 2001; 95:828–35.
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The clinical and philosophical importance of these
findings hinges on the authors’ assertion that a func-
tional pain system develops in the human fetus by the
third trimester of pregnancy. Even if their nociceptive
pathways and reflexes are physiologically active, do hu-
mans consciously experience pain from intrauterine nee-
dling? Does consciousness occur at birth or does it exist
in utero?

Fetal behavior in utero must be differentiated from
that of premature infants because of the possibility that
the process of birth and the demands of independent
survival may trigger the expression of consciousness.
Perhaps the widespread and abundant expression of
c-fos and other genes immediately after birth15 reflect
the neuronal correlates of consciousness “developing” at
birth. Evidence from the studies of postnatal behavior in
preterm infants, which show multiple parallels with the
behavior and capabilities of term infants, could be used
to support the hypothesis that consciousness develops
at the moment of birth.16 However, the question of fetal
consciousness is fraught with intense controversy. The
British Commission of Inquiry into Fetal Sentience17 de-
clared that fetuses may be conscious from 6 weeks of
gestation, whereas the Royal College of Obstetrics and
Gynaecology18 countered that fetuses cannot be consid-
ered sentient before 26 weeks of gestation. Hormonal or
circulatory responses do not vouchsafe conscious pain
perception, although their absence would be more likely
if sensory stimuli from these invasive procedures were
not reaching the thalamus and hypothalamus.

Afferent inputs can alter the activity of neurons in the
neocortical alange by 20 weeks of gestation, when
thalamocortical and cholinergic afferents form synapses
with the upper subplate neurons,19 whereas noradren-
ergic and dopaminergic fibers start to penetrate the
subplate zone by 13 weeks of gestation and reach the
cortical plate by 16 weeks.20 Thalamocortical axons pen-
etrate the primary somatosensory cortex by 24 weeks of
gestation,21 providing the final anatomic link for the
developing somatosensory system. Therefore, somatosen-
sory evoked potentials were recorded from the sensory
cortex of 25-week preterm neonates.22 From approxi-
mately 20 weeks of gestation, electroencephalo-graphic
recordings and ultrasound studies can differentiate sleep
states and wakefulness,23,24 as well as responses to touch25

and sound.26 Experimental paradigms investigating the pre-
natal acquisition of memories in the third trimester of
pregnancy further support the concept of fetal conscious-
ness.27 To us, all these lines of evidence suggest that fetal
consciousness develops from about 20–22 weeks of
gestation.

Accumulating data may confirm or refute these tenta-
tive conclusions. However, we believe that current prac-
tice should incorporate the use of some form of analge-
sia or anesthesia for human fetuses subjected to surgical
or invasive procedures. Direct administration of fetal

anesthesia is the exception rather than the norm; most
commonly, the mother is given systemic analgesia or
general anesthesia for the procedure.28 A few special-
ized centers currently perform numerous surgical proce-
dures for the correction of anatomic malformations (e.g.,
those leading to hydronephrosis, hydrocephalus), and
the complexity, range, and numbers of these procedures
seem to be increasing.29 As more and more anesthesiol-
ogists are called on to deliver anesthesia and monitor
women undergoing these procedures, the needs of the
fetal patient should also be kept in mind.30–32

Major fetal surgery or repetitive invasive procedures
performed without consideration for the analgesic and
anesthetic requirements of the fetus33 may or may not
have the same long-term consequences associated with
prolonged or repetitive neonatal pain. These have been
the focus of intense inquiry recently.34–38 Because of the
epochal developmental changes occurring in the imma-
ture brain during the third trimester of pregnancy, expo-
sure of the unanesthetized fetus to surgery or invasive
procedures may have an increased potential for long-term
neurodevelopmental consequences.39 Neonatal rats
treated with opioids require much higher doses for subse-
quent clinical effects,40–42 whereas the long-term neurode-
velopmental consequences of prolonged opioid exposure
in ex-preterm neonates seem to be relatively benign.43

The limited evidence available suggests that fetal anal-
gesia, provided for short periods with judicious doses of
opioids, may have relatively few long-term detrimental
effects and should be given during invasive in utero
procedures. With this line of investigations, Fisk et al.1

have opened the door for the development of an entirely
new field of fetal anesthesia, requiring the development
of newer clinical skills, innovative anesthetic techniques,
and perhaps novel ways of examining immediate and
long-term clinical outcomes.

K. J. S. Anand, M.B.B.S., D.Phil., F.A.A.P., F.C.C.M.,
F.R.C.P.C.H.,* Mervyn Maze, M.B., Ch.B., F.R.C.P., F.R.C.A.†
* Professor of Pediatrics, Anesthesiology, and Neurobiology and
Morris & Hettie Oakley Chair for Critical Care Medicine, University
of Arkansas for Medical Sciences, Little Rock, Arkansas. Director,
Pain Neurobiology Laboratory, Arkansas Children’s Hospital Research
Institute, Little Rock, Arkansas. anandsunny@uams.edu. † Professor
of Anaesthetics, Sir Ivan Magill Department of Anaesthetics, Imperial
College School of Medicine, London, United Kingdom.

References

1. Fisk NM, Gitau R, Teixeira JM, Giannakoulopoulos X, Cameron AD, Glover
VA: Effect of direct fetal opioid analgesia on fetal hormonal and hemodynamic
stress response to intrauterine needling. ANESTHESIOLOGY 2001; 95:828–35

2. Giannakoulopoulos X, Sepulveda W, Kourtis P, Glover V, Fisk NM: Fetal
plasma cortisol and beta-endorphin response to intrauterine needling. Lancet
1994; 344:77–81

3. Anand KJS, Sippell WG, Aynsley-Green A: Randomised trial of fentanyl
anaesthesia in preterm babies undergoing surgery: Effects on the stress response.
Lancet 1987; 1:243–8

4. Coskun V, Anand KJS: Development of supraspinal pain processing, Pain in
Neonates, 2nd edition. Edited by Anand KJS, Stevens BJ, McGrath PJ. Amsterdam,
Elsevier Biomedical Publishers, 2000, pp 23–54

5. Teixeira J, Fogliani R, Giannakoulopoulos X, Glover V, Fisk NM: Fetal
haemodynamic stress response to invasive procedures. Lancet 1996; 347:624

824 EDITORIAL VIEWS

Anesthesiology, V 95, No 4, Oct 2001

D
ow

nloaded from
 http://asa2.silverchair.com

/anesthesiology/article-pdf/95/4/823/405216/7i1001000823.pdf by guest on 10 April 2024



6. Giannakoulopoulos X, Teixeira J, Fisk N, Glover V: Human fetal and mater-
nal noradrenaline responses to invasive procedures. Pediatric Research 1999;
45:494–9

7. Teixeira JM, Glover V, Fisk NM: Acute cerebral redistribution in response to
invasive procedures in the human fetus. Am J Obstet Gynecol 1999; 181:1018–25

8. Gitau R, Fisk NM, Teixeira JM, Cameron A, Glover V: Fetal hypothalamic-
pituitary-adrenal stress responses to invasive procedures are independent of
maternal responses. J Clin Endocrinol Metab 2001; 86:104–9

9. Partsch CJ, Sippell WG, MacKenzie IZ, Aynsley-Green A: The steroid hor-
monal milieu of the undisturbed human fetus and mother at 16-20 weeks
gestation. J Clin Endocrinol Metab 1991; 73:969–74

10. Friesen RH, Honda AT, Thieme RE: Changes in anterior fontanel pressure
in preterm neonates during tracheal intubation. Anesth Analg 1987; 66:874–8

11. Hickey PR, Hansen DD, Wessel DL, Lang P, Jonas RA, Elixson EM: Blunting
of stress responses in the pulmonary circulation of infants by fentanyl. Anesth
Analg 1985; 64:1137–42

12. Okada Y, Powis M, McEwan A, Pierro A: Fentanyl analgesia increases the
incidence of postoperative hypothermia in neonates. Pediatr Surg Int 1998;
13:508–11

13. Choe CH, Smith FL: Sedative tolerance accompanies tolerance to the
analgesic effects of fentanyl in infant rats. Pediatr Res 2000; 46:727–35

14. Guinsburg R, Kopelman BI, Anand KJS, de Almeida MF, Peres CdA, Miyo-
shi MH: Physiological, hormonal, and behavioral responses to a single fentanyl
dose in intubated and ventilated preterm neonates. J Pediatr 1998; 132:954–9

15. Ringstedt T, Tang LQ, Persson H, Lendahl U, Lagercrantz H: Expression of
c-fos, tyrosine hydroxylase, and neuropeptide mRNA in the rat brain around
birth: Effects of hypoxia and hypothermia. Pediatr Res 1995; 37:15–20

16. Als H: Developmental care in the newborn intensive care unit. Curr Opin
Pediatr 1998; 10:138–42

17. Rawlinson P: Commission of Inquiry into Fetal Sentience. Christian Action
Research and Education, 1996. Available at: www.care.org.uk

18. Report of Working Party in Fetal Awareness. London, Royal College of
Obstetrics and Gynaecology, 1997. Available at: www.rcog.org.uk

19. Modi N, Glover V: Fetal pain and stress, Pain in Neonates, 2nd edition.
Edited by Anand KJS, McGrath P, Stevens B. Amsterdam, Elsevier, 2000, pp
217–28

20. Zecevic N, Verney C: Development of the catecholamine neurons in
human embryos and fetuses, with special emphasis on the innervation of the
cerebral cortex. J Comp Neurol 1995; 351:509–35

21. Kostovic I, Rakic P: Developmental history of the transient subplate zone
in the visual and somatosensory cortex of the macaque monkey and human brain.
J Comp Neurol 1990; 297:441–70

22. Klimach V, Cooke RWL: Maturation of the neonatal somatosensory evoked
response in preterm infants. Dev Med Child Neurol 1988; 30:208–14

23. Arduini D, Rizzo G, Giorlandino C, Valensise H, Dell’acqua S, Romanini C:
The development of fetal behavioral states: A longitudinal study. Prenat Diagn
1986; 6:117–24

24. de Vries J, Vissier G, Prechtl H: The emergence of fetal behavior. Early
Human Dev 1982; 12:301–22

25. Prechtl H: Ultrasound studies of human fetal behavior. Early Human Dev
1985; 12:91–8

26. Hepper PG, Shahidullah S: The beginnings of mind: Evidence from the
behavior of the fetus. J Rep Infant Psychol 1994; 12:143–54

27. DeCasper A, Spence M: Prenatal maternal speech influences newborn’s
perception of speech sounds. Infant Behav Dev 1986; 9:133–50

28. Cauldwell CB, Rosen MA, Jennings RW: Anesthesia and monitoring for
fetal intervention, The Unborn Patient: The Art and Science of Fetal Therapy, 2nd
edition. Edited by Harrison MR, Evans MI, Adzick NS. San Francisco, WB Saun-
ders, 2001, pp 149–69

29. Harrison MR, Evans MI, Adzick NS: The Unborn Patient: The Art and
Science of Fetal Therapy, 2nd edition. San Francisco, WB Saunders, 2001

30. Chervenak FA, McCullough LB: Ethical considerations, The Unborn Pa-
tient: The Art and Science of Fetal Therapy, 2nd edition. Edited by Harrison MR,
Evans MI, Adzick NS. San Francisco, WB Saunders, 2001, pp 19–25

31. Fost N, Chudwin D, Wikler D: The limited moral significance of “fetal
viability.” Hastings Cent Rep 1980; 10:10–3

32. Lenow JL: The fetus as a patient: Emerging rights as a person? Am J Law
Med 1983; 9:1–29

33. Smith RP, Gitau R, Glover V, Fisk NM: Pain and stress in the human fetus.
Eur J Obstet Gynecol Reprod Biol 2000; 92:161–5

34. Grunau RE, Oberlander TF, Whitfield MF, Fitzgerald C, Lee SK: Demo-
graphic and therapeutic determinants of pain reactivity in very low birth neo-
nates at 32 weeks’ postconceptional age. Pediatrics 2001; 107:105–12

35. Anand KJS: Pain, plasticity, and premature birth: A prescription for per-
manent suffering? Nat Med 2000; 6:971–3

36. Ruda MA, Ling Q-D, Hohmann AG, Peng YB, Tachibana T: Altered noci-
ceptive neuronal circuits after neonatal peripheral inflammation. Science 2000;
289:628–31

37. Porter FL, Grunau RVE, Anand KJS: Long-term effects of neonatal pain. J
Behav Dev Pediatr 1999; 20:253–61

38. Anand KJS, Coskun V, Thrivikraman KV, Nemeroff CB, Plotsky PM: Long-
term behavioral effects of repetitive pain in neonatal rat pups. Physiol Behav
1999; 66:627–37

39. Anand KJS, Scalzo FM: Can adverse neonatal experiences alter brain
development and subsequent behavior? Biol Neonate 2000; 77:69–82

40. Thornton SR, Smith FL: Long-term alterations in opiate antinociception
resulting from infant fentanyl tolerance and dependence. Eur J Pharmacol 1998;
363:113–9

41. Thornton SR, Lohmann AB, Nicholson RA, Smith FL: Fentanyl self-admin-
istration in juvenile rats that were tolerant and dependent to fentanyl as infants.
Pharmacol Biochem Behav 2000; 65:563–70

42. Rahman W, Fitzgerald M, Aynsley-Green A, Dickenson AH: The effects of
neonatal exposure to inflammation and/or morphine on neuronal responses and
morphine analgesia in adult rats, Proceedings of the 8th World Congress on Pain.
Edited by Jensen TS, Turner JA, Wiesenfeld-Hallin Z. Seattle, IASP, 1997, pp
783–94

43. MacGregor R, Evans D, Sugden D, Gaussen T, Levene M: Outcome at 5-6
years of prematurely born children who received morphine as neonates. Arch Dis
Childhood Fetal Neonatal Ed 1998; 79:F40–3

Anesthesiology 2001; 95:825–7 © 2001 American Society of Anesthesiologists, Inc. Lippincott Williams & Wilkins, Inc.

Common Practice and Concepts in Anesthesia: Time
for Reassessment
Is the Sniffing Position a “Gold Standard” for Laryngoscopy?

ANESTHESIA training begins with a long series of “com-
mandments.” One of these is “Direct laryngoscopy is

best performed with the patient’s head in the ‘sniffing
position’ because it permits a better laryngeal view.”
This dictum has rarely been questioned before Adnet et
al.1,2 reassessed the value of the sniffing position in their
series of clinical investigations. Using magnetic reso-
nance imaging techniques,1 they measured the angles of
three anatomic axes (mouth [MA], pharynx [PA], and
larynx [LA]), and demonstrated that neither the sniffing
position nor simple neck extension achieved alignment
of the three axes. Conversely, both positions resulted in
approximately equal angles between the line of vision
and LA as compared with the neutral head position.
Although that study was performed in awake human

This Editorial View accompanies the following article: Adnet
F, Baillard C, Borron SW, Denantes C, Lefebvre L, Galinski M,
Martinez C, Cupa M, Lapostolle F: Randomized study compar-
ing the “sniffing position” with simple head extension for
laryngoscopic view in elective surgery patients. ANESTHESIOL-
OGY 2001; 95:836–41.
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volunteers without a laryngoscope in place, the results
called into question the so-called three-axes alignment
theory and the superiority of the sniffing position.

In this issue of ANESTHESIOLOGY, the research group of
Adnet et al.2 extended their work and evaluated whether
the sniffing position produced better glottic visualization
during direct laryngoscopy than simple neck extension
did. The study was performed in 456 anesthetized, non-
paralyzed adults. They found that the incidence of diffi-
cult laryngoscopy (defined as Cormack grade 3 or 4) was
11.4% in the sniffing position and 10.7% with simple
neck extension. In addition, the distribution of Intuba-
tion Difficulty Scores (a measurement also developed by
this group) did not statistically differ between the two
positions. This study confirmed the results of their mag-
netic resonance imaging assessment in clinical settings.

This kind of rigorous reassessment of a critically im-
portant clinical issue deserves our highest regard. How-
ever, their findings should not be carelessly interpreted.
While I agree with inappropriateness of the three-axes
alignment theory, the inferiority of the sniffing position
for direct laryngoscopy was not shown in either the
current trial or their previous magnetic resonance imag-
ing study. Although they demonstrated that simple neck
extension is as good as the sniffing position in most
situations, they also showed that the sniffing position is
advantageous in obese patients and patients in whom
head extension is limited.

It was a great shock for me to learn that the sniffing
position had become a “gold standard” since the historic
article of Bannister and Macbeth3 published in 1944 and
to realize how many anesthesia textbooks had recom-
mended this as the best head and neck position for
laryngoscopy and had adopted the three-axes alignment
concept as a theoretical background. Although the sniff-
ing position has an advantage over the neutral head
position for laryngoscopy, it is surprising that a system-
atic search for a better head and neck position has not
captured the interest of the anesthesia community. Even
the excellent studies performed by Adnet et al.1,2 do not
answer the question “What is the best head and neck
position for direct laryngoscopy?”

The anatomy and biomechanics of the head and neck
differ significantly among patients and, moreover,
change differently in response to head and neck posi-
tioning. Furthermore, varying responses to external la-
ryngeal pressure and different types of laryngoscope
blades further complicate this issue. With this complex-
ity, all possible combinations cannot be easily tested.
What is needed is a new conceptual framework to un-
derstand the mechanisms of laryngoscopy, a framework
that moves beyond the three-axes alignment theory. Ad-
net et al.1 demonstrated that in comparison with the
neutral head position, the sniffing position and simple
neck extension both reduced the angle between MA and
PA but increased the angle between PA and LA. This

suggests that approximation of the three axes is not
essential for the glottic view but rather indicates that
reduction of the angle between MA and PA, caused by
upper cervical extension, is fundamental to aligning the
line of vision and LA. Unfortunately, this kind of axial
theory does not take into consideration the interaction
between anatomic axes and surrounding structures, or
laryngoscopy itself.

Cormack and Lehane4 explained, based on anatomic
consideration, that three main factors block the line of
vision during laryngoscopy: upper teeth and forward
displacement of the larynx and downward displacement
of the tongue. Their explanation can be developed into
a more generalized concept, which may be useful in
understanding the steps in dynamic structural interac-
tions during laryngoscopy as well as mechanisms of
difficult laryngoscopy. Our aim during laryngoscopy is to
reach the vocal cords through the originally curved, oral
airway space (fig. 1). As illustrated in figure 1a, there are
two groups of obstacles between our eyes and the vocal
cords: obstacles located posterior to the oral airway
space (upper teeth, maxilla, head, and others) and ob-
stacles located anterior to the airway (tongue, epiglottis,
mandible, and others). Raising the head from the table in
the sniffing position (anterior flexion of the lower cervi-
cal spine) produces upward movement of both obstacles
(fig. 1d). Slight extension of the facial plane from the
horizontal (extension of atlantooccipital joint) moves
the posterior obstacles downward (fig. 1e). In contrast,
simple neck extension on a flat operating table produces
upward movement of the vocal cords and anterior ob-

Fig. 1. Schematic explanation of dynamic configurational
changes during direct laryngoscopy procedures with simple
neck extension (b, c) and the sniffing position (d–f). (a) Origi-
nal structural configuration, (b) neck extension on the flat
table, (c) laryngoscopy, (d) placing a pillow, (e) slight extension
of the plane of the face, (f) laryngoscopy. A � obstacles located
anterior to the oral airway space (tongue, epiglottis, mandible,
and others); P � obstacles located posterior to the oral airway
space (upper teeth, maxilla, head, and others); VC � vocal
cords. Shaded area represents visual field.
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stacles (fig. 1b). Considering that the essential action of
direct laryngoscopy is to move the anterior obstacles
upward, caudally allowing complete visualization of the
vocal cords (figs. 1c and f), the fundamental role of
positioning is to shift the posterior obstacles downward,
ensuring posterior field of vision, whereas optimal posi-
tion of the laryngoscopist’s eyes may differ between
positions. Furthermore, backward and upward move-
ment of the vocal cords by externally applied forces may
result in improvement of the visual field. Unfortunately,
although this “obstacle theory” explains why limited
neck extension prevents proper rearrangement of the
obstacles during positioning, it does not clarify the
mechanisms by which this is offset by the sniffing posi-
tion. However, the theory does predict difficulty in visu-
alization of the vocal cords when the obstacles are ab-
normally located (receding mandible, hanging epiglottis,
prominent upper incisors) or increased in size (macro-
glossia, tumors, swelling, obesity) or when movement is
limited in response to positioning and laryngoscopy (lim-
ited mouth opening, limited neck extension, obesity).
For example, obesity may increase the size of the obsta-
cles, limit the movement of the anterior obstacles, and,
of course, also interfere with the laryngoscopy handle.
Although conceptual understanding of the mechanisms
underlying direct laryngoscopy is crucial for reducing
the chances of airway misadventures and improving the

safety of endotracheal intubation, this theory or any
other new concept needs scientific validation.

Finally, I would like to make one comment. It is tempt-
ing to argue that recently introduced alternative intuba-
tion techniques make some of these issues obsolete.
Although the introduction of new airway management
techniques (e.g., fiberoptic devices, intubating laryngeal
mask airways)5 may someday render direct laryngoscopy
an anachronism, that time is far in the future. In the
interim, I strongly urge anesthesiologists to follow the
lead of Adnet et al.1,2 in seeking better techniques
through systematic and scientific examinations of the
basic biomechanics of laryngoscopy.

Shiroh Isono, M.D., Assistant Professor, Department of
Anesthesiology (B1), Graduate School of Medicine, Chiba University,
Chiba, Japan. isonos@ho.chiba-u.ac.jp
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