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Abstract 
The authors encountered a case involving difficult intubation during anesthe-
sia for revision of cervical fixation angle in a 62-year-old woman, with a his-
tory of chronic rheumatoid arthritis, who experienced dysphagia after initial 
posterior occipitocervical fusion to correct atlantoaxial subluxation. Two days 
after initial surgery, she developed trismus with neck flexion and dysphagia, 
and underwent revision surgery. General anesthesia was planned; however, 
tracheal intubation using the McGrath laryngoscope and bronchofiberscope 
was difficult, which prolonged anesthesia induction. Narrowing of the oral 
and pharyngeal cavities associated with overcorrection of the cervical spine 
was believed to be the reason for difficulty in manipulating the tracheal intu-
bation devices. In posterior occipitocervical fusion, intraoperative evaluation 
of the occipito-second cervical vertebra (O-C2) angle is reported to be useful 
in preventing postoperative dyspnea and/or dysphagia, and avoids the need 
for revision of fixation angle. However, when revision surgery is needed, se-
lection of airway management methods and tracheal intubation devices are 
important considerations because patients are likely to have restricted mobili-
ty in the cervical spine and narrowing of the oral and pharyngeal cavities. 
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1. Introduction 

Postoperative complications in cervical spine surgery include dyspnea and dys-
phagia, in addition to bleeding, infection, and bone union failure. Patients un-
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dergoing cervical fusion are at risk for developing dyspnea and/or dysphagia be-
cause of narrowing of the oral and pharyngeal cavities due to hematoma or in-
flammation. The complication is particularly associated with an anterior ap-
proach [1] [2] [3] [4] [5]. In contrast, it is cautioned that patients undergoing a 
posterior approach are at risk for airway obstruction at the time of anesthesia 
and immediately after extubation, and subsequent difficulties with re-intubation 
[1] [6] [7]. Here, we report a case involving difficult intubation in a patient who 
developed trismus and dysphagia several days after posterior occipitocervical fu-
sion and required revision surgery. Comprehensive, informed written consent 
was obtained preoperatively from the patient and the family (spouse) for publi-
cation of this case report; oral informed consent was obtained postoperatively. 

2. Case Report 

The patient was a 62-year-old woman (height 154 cm, weight 53 kg) with a 
medical history that included chronic rheumatoid arthritis (RA, diagnosed at 37 
years of age). The patient visited us with the chief complaints of walking distur-
bance and numbness in the upper extremities and presented with instability in 
the neck. Magnetic resonance imaging revealed narrowing of the intervertebral 
disc spaces in the upper cervical spine and increased atlanto-dental interval 
(Figure 1). The patient was prepared for posterior occipitocervical fusion sur-
gery because of the diagnosis of atlantoaxial subluxation. Preoperative respira-
tory and circulatory function and blood test results were unremarkable. 
 

 

Figure 1. Lateral magnetic resonance images of the cervical spine 
acquired preoperatively revealed narrowing of the intervertebral 
disc spaces at C3/4 and C4/5, an atlanto-dental interval (ADI) of 
10 mm. 
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Clinical Course 

Posterior occipitocervical fusion was performed under general anesthesia. The 
procedure was completed without adverse events during anesthesia and surgery. 
The durations of surgery and anesthesia were 2 h 27 min and 3 h 33 min, respec-
tively. Extubation was performed in the operating room without problems. 
However, 2 days after surgery, the patient complained of difficulty with oral in-
take of food, and presented with trismus and dysphagia, probably due to neck 
flexion, for which revision of the fixation angle was planned. There was no sen-
sation of dyspnea or symptoms of airway obstruction. 

Revision surgery was scheduled to be performed one week after the initial 
surgery. From clinical observation of the patient, it was predicted that airway 
management would be difficult. Examination before revision surgery revealed a 
maximum inter-incisor distance of 17 mm (Mallampati class IV), a thyromental 
distance of 1.5 finger widths (25 mm), and lack of mobility in the neck. Howev-
er, oral intubation using AWS; airway scope (PENTAX/HOYA Corporation, To- 
kyo, Japan.) or McGrathTM laryngoscope (Medtromic, Minnesota, U.S.) were 
planned after induction of general anesthesia, considering that intubation had 
been easily performed by avoiding neck extension using AWS under manual 
in-line stabilization (MILS) at the time of initial surgery, and that the patient was 
very anxious about being intubated while in a conscious state. 

At revision surgery, it was confirmed that the McGrath blade (size 3) could be 
inserted in the oral cavity before induction of general anesthesia. It was not 
possible to insert the Intlock blade of the AWS because of limited mouth open-
ing. After oxygenation, anesthesia was induced using propofol, and muscle re-
laxation was achieved using rocuronium after confirming that mask ventilation 
was possible using the jaw lift method. Tracheal intubation was attempted using 
the McGrath laryngoscope; however, the operator encountered strong resistance 
when inserting the blade to two-thirds of its length, and could not insert it suffi-
ciently to obtain a good visual field of the laryngeal anatomy. Tracheal intuba-
tion using a bronchofiberscope was attempted immediately; however, it was dif-
ficult to obtain a good visual field via a transnasal approach because of severe 
mucosal edema extending from the nasal cavity to the upper pharynx. After 
switching to an oral approach, the glottis was easily visualized; however, the fi-
berscope was bent upward at a sharp angle, and repeated attempts to perform 
tracheal intubation resulted in insertion of the fiberscope tip into the esophagus. 
Finally, tracheal intubation was achieved by switching to a fiberscope with a 
larger diameter (from 3.1 mm to 5.1 mm). The time required for successful tra-
cheal intubation was approximately 36 min. 

At surgery, the implant was removed, and the cervical angle that had been 
fixed in a flexed position was corrected, and refixation was performed (surgical 
time was 1 h: 1 min; anesthesia time was 2 h: 37 min). After surgery, the patient 
remained intubated and was transferred to the intensive care unit. The next day, 
extubation was performed after confirming that the patient was conscious and 
exhibited no pharyngolaryngeal edema. The dysphagia disappeared and the de-
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gree of mouth opening improved (to approximately 3 cm). Two days after sur-
gery, the patient was transferred to a general ward and discharged from hospital 
15 days later. 

3. Discussion 

Dyspnea and/or dysphagia after cervical spinal surgery are important complica-
tions: they not only affect patients’ activities of daily life but also can be life 
threatening. Although the exact causes remain unclear, it is reported that dysp-
nea and/or dysphagia frequently occur in patients undergoing anterior cervical 
fusion, which is associated with hematoma, inflammation, pharyngeal mucosal 
edema, enlarged tongue, focal neurological deficits, raised palate, and severe 
pain [1] [2] [3] [4] [5]. In contrast, postoperative dyspnea and/or dysphagia in 
patients undergoing posterior cervical fusion, similar to the posterior occipito-
cervical fusion described in the present case, are considered to be caused by me-
chanical narrowing of the oral and pharyngeal spaces due to overcorrection at 
the time of surgery [1] [6] [7].  

In recent years, the significant association between reduction in the O-C2 an-
gle (i.e., the angle between McGregor’s line [the line connecting the posterior 
margin of the hard palate and the lowest point of the occipital bone] and inferior 
endplate of the axis [C2] in the sagittal plane of the head and neck [the front 
opening angle is positive] [8]) and occurrence of dyspnea and/or dysphagia in 
patients undergoing posterior occipitocervical fusion has attracted attention in 
the field of orthopedics [1] [8]. Miyata et al. retrospectively examined 29 patients 
who had undergone occipitocervical fusion between 2003 and 2008 and found a 
linear correlation of the difference between pre- and post-operative O-C2 angle 
with the percentage change between pre- and post-operative cross-sectional area 
of the oropharynx (Spearman r = 0.49, n = 29, P = 0.0068); the authors also re-
ported that all patients with a difference in the O-C2 angle <‒10˚ (n = 5) showed 
a percentage change in the cross-sectional area of the oropharynx < −40% and 
developed postoperative dyspnea and/or dysphagia, whereas none of the patients 
without a decrease in the O-C2 angle developed these complications [8]. In the 
present case, the O-C2 angle had decreased by 19˚ after the initial surgery, sug-
gesting that the oral and pharyngeal space at the time of revision surgery was 
somewhat narrow (Figure 2). Unlike dyspnea and/or dysphagia following an 
anterior approach to the cervical spine, dyspnea and/or dysphagia following a 
posterior approach are not strongly associated with inflammation, edema or 
neuropathy, and spontaneous recovery is not unlikely to occur in almost all cas-
es; therefore, revision for correction of the fixation angle is necessary [1] [9] 
[10]. It is generally recognized that tracheal intubation using the Macintosh la-
ryngoscope is difficult in patients undergoing cervical fusion, and a variety of 
tracheal intubation devices have been used in anesthesia management. In the 
present case, we could not insert the McGrath laryngoscope sufficiently deep to 
secure a visual field of the laryngeal anatomy at the time of tracheal intubation 
for revision surgery, and it took relatively a long time to introduce the broncho- 
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(a)                             (b) 

 
(c) 

Figure 2. Lateral x-ray plane of the cervical spine; (a) preoperatively, (b) after initial 
surgery, (c) after second surgery.Line O: McGregor’s line. Line C2: Extended line of the 
inferior endplate of the axis. The O-C2 angle was 25˚ preoperatively (a) and 6˚ after ini- 
tial surgery (b), and was corrected to 27˚ after the second surgery (c). 

 
fiberscope into the trachea. We believe this occurred due to the following rea-
sons: difficulty in manipulating the tracheal intubation devices due to trismus 
and restricted range of motion in the cervical spine; difficulty in inserting the 
McGrath laryngoscope blade 3 (with a curvature of 20˚ from the vertical axis) 
due to narrowing of the oral and pharyngeal cavities because of cervical flexion; 
and the angle allowing visualization of the tracheal entrance with fiberscope be-
came too steep. 

In the present case, we selected the McGrath laryngoscope for tracheal intuba-
tion for revision surgery based on a recommendation from the attending anes-
thetist, who suggested that we should use the same airway management method 
used in the initial surgery. Many studies have previously reported the use of tra-
cheal intubation in patients with or suspected of having impaired stability in the 
cervical spine, which emphasized the importance of avoiding the risk of cervical 
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spinal cord injury caused by tracheal intubation. As described by Hastings and 
Crosby et al., appropriate fixation of the cervical spine used during tracheal in-
tubation can prevent serious neurological disorder(s) [11] [12]. According to the 
World Health Organization (WHO) and the guidelines of the Eastern Associa-
tion for the Surgery of Trauma (EAST), use of manual or mechanical cervical 
immobilization is recommended in patients with head and neck injury under-
going tracheal intubation, with the aim of minimizing movement of the cervical 
spine [13] [14]. Lennarson and Gerling et al. stated that MILS, intended for pro-
tection of the cervical spinal cord, was a desirable technique in maintaining an 
immobile cervical spine because it was more effective in limiting extension of the 
cervical spine compared to a cervical collar [15] [16]. In contrast to these re-
ports, Hirabayashi and Higashi et al. suggested that MILS could not ensure good 
visualization of the laryngeal anatomy, possibly resulting in difficult intubation 
[17] [18]. In the present case, tracheal intubation at the initial surgery was easily 
performed using AWS under MILS, which led to our decision that oral tracheal 
intubation would be possible using AWS or the McGrath laryngoscope, even in a 
patient with posterior occipitocervical fusion at the time of revision surgery. 

During tracheal intubation, the majority of upper cervical movement occurs 
at the C1 - C4 levels [18] [19]. The head extension angle (angle variation from 
the horizontal position of the face [set at 0˚] to the head and neck position ob-
taining the best view of the glottis via laryngoscope measured using goggle-go- 
niometer [18]) during laryngoscopy using the Macintosh laryngoscope is re-
ported to be 15˚ [20]. The McGrath laryngoscope requires less head and neck 
motion during laryngoscopy compared with the Macintosh laryngoscope. Higa-
shi et al. reported that the head extension angle required to obtain the best visual 
field via the McGrath laryngoscope is 9.9 ± 2.8˚ (6.6 ± 2.8˚ for AWS) [18]. They 
also cautioned that a certain degree of neck extension is needed to perform tra-
cheal intubation, and that patients with cervical fusion have difficulty with the 
procedure using the McGrath laryngoscopy or AWS [18]. Thus, our first choice 
of the McGrath laryngoscope for this patient with extremely limited neck mobil-
ity after posterior occipitocervical fusion was the wrong decision. 

The patient had a 25-year history of chronic RA, and there was a possibility 
that narrowing of the pharyngeal cavity had been present due to shortened neck 
length associated with dens recessus and joint destruction in the jaw [1] [6] [21]. 
Furthermore, there was a possibility of soft tissue proliferation, frequently ob-
served in RA patients, which may have caused mucosal edema in the upper air-
way, leading to poor visual field via fiberscope [1] [6] [22]. In addition, surgical 
relief of the airway (i.e., tracheotomy) was expected to be difficult to perform 
due to the flexed neck position. In retrospect, we should have been more careful 
in selecting the methods of airway management for revision surgery. 

Recent advances in technology have led to the development of various tra-
cheal intubation devices. These devices appear to be effective and many are cur-
rently used in clinical practice; however, the optimal device for each patient 
must be selected by a clinician. Suppan et al. [23] conducted a review investigat-
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ing 16 tracheal intubation devices that can be used as alternatives to the Macin-
tosh laryngoscope in patients with cervical spine immobilization. Among the 
five devices (including the McGrath laryngoscope and AWS) with sufficient da-
ta, only the AirtraqTM (Rush/Teleflex, Pennsylvania, U.S.) was associated with a 
significant reduction in both the rate of intubation failures at first attempt and in 
the time to successful intubation. The authors explained that the Airtraq has ad-
vantages in tracheal intubation in patients undergoing cervical fusion because its 
blade shape and optical component arrangement enable intubation in patients 
with insufficient mouth opening and/or head extension [23]. In the present case, 
we did not consider the use of supraglottic devices because the patient was un-
dergoing surgery in a prone position. One may argue that we could have used 
the LMA FastrackTM (Teleflex, Pennsylvania, U.S.) or the air-Q® (Mercury Med-
ical, Florida, U.S.) for the patient because these devices enable intubation with 
the neck flexed [24], and that tracheal intubation via the lumen of these devices 
is possible. However, in a retrospective review involving 14,480 South-East Asian 
patients undergoing general anesthesia, Saito et al. identified four risk factors for 
difficult ventilation via a supraglottic airway device: male sex, age >45 years, 
short thyromental distance, and limited neck movement [25]. Clinicians should 
be aware that patients with a flexed neck, similar to the present case, incur a risk 
for developing difficult ventilation due to limited neck movement and/or short 
thyromental distance using a supraglottic device. 

This study reconfirmed two important points through our experience with 
posterior occipitocervical fusion and anesthetic management for the present pa-
tient. First, regarding posterior occipitocervical fusion, the degree of cervical 
correction should be evaluated intraoperatively through confirmation of varia-
tion in the O-C2 angle, and this evaluation allows the prediction of postoperative 
dyspnea and/or dysphagia. Second, regarding anesthetic management, the extent 
of cervical spine immobilization and its effect on intubation conditions funda-
mentally differ between patients undergoing MILS and those who had under-
gone cervical fusion because MILS, intended to prevent movement of the cervic-
al spine during tracheal intubation, cannot completely immobilize the cervical 
spine. This case report can provide useful information for physicians and anes-
thetists performing surgery and anesthetic management for cases similar to the 
present patient. To prepare for safe anesthesia and surgery, anesthetists must 
have sufficient knowledge about many tracheal intubation devices, including 
supraglottic devices, and prepare them in the operating rooms. Because it is im-
portant to select an appropriate device for each patient, skill, environment, and 
knowledge are essential. 

4. Conclusions 

We encountered a case of difficult intubation during the revision surgery in a 
patient with dysphagia after initial posterior occipitocervical fusion. Evaluation 
of the change in the O-C2 angle due to fixation is useful to predict complica-
tions, and is also useful as an index of narrowing in the oral and pharyngeal cav-
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ities. Clinicians should be careful when selecting airway management methods 
and tracheal intubation devices because the narrowing of oral and pharyngeal 
cavities associated with neck flexion after posterior occipito-cervical fusion may 
hinder the manipulation of tracheal intubation devices. 
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