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Introduction

The Ommaya reservoir (OR) was initially used for the manage-
ment of  fungal meningitis [1]. Now, the OR is used in the man-
agement of  a variety of  central nervous system (CNS) patholo-
gies, including infections, benign and neoplastic lesions, as well as 
in the delivery of  intrathecal chemotherapy [2, 3].

From an anesthetic perspective, the insertion of  an OR can be a 
relatively minor intracranial procedure with proper patient selec-
tion and preparation. The anesthetic techniques used for an OR 
placement include general endotracheal anesthesia, monitored an-
esthesia care (MAC) and total intravenous anesthesia (TIVA), all 
with or without a scalp block. The chosen anesthetic technique is 
mostly dependent on the preferred location of  the OR and the 
anatomical challenges faced to achieve proper placement. Howev-
er, it should be noted that an anticipated or known difficult airway 
is a relative contraindication to performing an OR placement [4].
 

Currently, there is no consensus on the best anesthetic manage-
ment for an OR placement with a known difficult airway. Further-
more, the ideal anesthetic management of  neurosurgical patient 
with a relative contraindication, like a difficult airway, remains am-
biguous [3, 5]. We are reporting the successful use of  both local 
anesthetic and dexmedetomidine infusion as the primary sedative 
agents for the insertion of  an OR on a patient with a known dif-
ficult airway.

Case Report

A 52-year-old male (63 kg) with a history of  hypertension, AIDS, 
hepatitis C, and plasmablastic lymphoma involving the left side of  
the head/neck in need of  intrathecal chemotherapy was sched-
uled for an insertion of  a right frontal OR utilizing the StealthSta-
tion™ surgical navigation system due to small ventricle size and 
difficult anatomy. 

CT imaging showed a large infiltrative mass in the left mastica-
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tor space with diffuse infiltration of  the medial/lateral pterygoid 
and masseter muscles. Mass extension included the buccal space, 
nasopharyngeal/oropharyngeal soft tissues, and the left palatine 
tonsil. The oropharyngeal airway was narrowed due to mass effect 
at the base of  the tongue (Figure 1).
 
Anesthetic history was significant for a recent difficult fiberoptic 
intubation for a cervical lymph node biopsy two weeks prior to 
this procedure. The fiberoptic intubation was challenging due to 
the large friable mass, which made glottic visualization difficult. 
Several attempts were required prior to successful intubation.
 
Airway evaluation demonstrated a Mallampati class IV with a 
large left-sided ulcerated cheek mass. Examination also dem-
onstrated a thyromental distance 3 fingerbreadths, a two finger 
breadth mouth opening and a full range of  motion of  the neck. 
 
A thorough discussion regarding the intraoperative airway man-
agement plan was had preoperatively with the patient, and it was 
decided that if  the patient’s airway condition deteriorated rapidly, 
a surgical airway would be performed by ENT. 
 
Given the history of  difficult fiberoptic intubation, a decision was 
made to proceed under monitored anesthesia care. Standard ASA 
monitors, a nasal cannula with 4L/min O2 and end tidal carbon 
dioxide monitoring were applied. ENT surgeons were present in 
the operating room with their equipment ready if  an emergent 

tracheostomy needed to be performed. 0.4 mg of  glycopyrrolate, 
4 mg of  ondansetron, 2 mg of  midazolam, and loading dose of  
dexmedetomidine at a rate of  1µg/kg over ten minutes were given 
IV. 15 mL of  0.25% bupivacaine was used for local infiltration by 
the surgeon. Next, a single 20 mg propofol bolus was given and a 
light level of  sedation with a RASS score of  -2 was obtained in or-
der to help facilitate the insertion of  the Mayfield skull-pins (Fig-
ure 2). The patient continued to maintain spontaneous breathing.
 
For the remainder of  the procedure, a dexmedetomidine infu-
sion was titrated between 0.4 - 0.8 µg/kg/hr to keep the patient 
comfortable, spontaneously breathing, and at a RASS of  0. The 
oxygen saturation (SpO2) remained 98% throughout the proce-
dure, which ended uneventfully.

Discussion

Managing a difficult airway in the neurosurgical patient is a chal-
lenging endeavor with many complex obstacles that must be ad-
dressed by a mindful anesthetic plan. In our case, we had a patient 
with a recent history of  a difficult fiberoptic intubation in need 
of  an OR placement that had to be done utilizing the StealthSta-
tion™ for stereotaxic guidance. Given this history and these neu-
rosurgical requirements, we chose not to employ the traditional 
route of  intubating the patient, as we were concerned that at-
tempting another fiberoptic intubation would place the patient 
at a substantial risk for a poor outcome secondary due to the fri-

Figure 1. CT image of  tumor (red arrows) causing mass effect and displacement of  the airway (blue arrow).

Figure 2. Patient placed into a skull clamp with Mayfield pins.
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ability of  the tumor. We were therefore forced to contemplate 
other options. We thought about using a laryngeal mask airway 
(LMA)but decided against using any supraglottic airway devices, 
since we were not certain these devices would sit properly in the 
larynx given the presence of  the oropharyngeal tumor. Further-
more, LMAs carry the risk of  inducing unwanted coughing, vom-
iting, or movement, and these unwelcomed incidents can increase 
the risk for adverse events including cerebral trauma, swelling, 
bleeding, or air embolism [5]. The option of  a surgical airway was 
also discussed with the patient prior to the procedure, and after a 
multi-disciplinary team meeting with our ENT colleagues, it was 
decided that this would have to be our only secondary option for 
airway access if  the patient’s condition deteriorated while his head 
was fixed in the frame. Ultimately, our primary option was to use 
a MAC technique with a dexmedetomidine infusion and allow our 
patient to breath spontaneously throughout the procedure. 

The goal for our case was to keep the patient spontaneously 
breathing and awake so that he would protect his own airway 
from potential obstruction that could be caused by the large fri-
able tumor present in his oropharynx. We avoided medications 
that would potentially cause drastic changes in respiratory effort. 
We also attempted to evade the intraoperative complication of  
vomiting and aspiration, by pre-treating our patient with ondanse-
tron and by avoiding the use of  medications that cause significant 
respiratory depression. Additionally we were not concerned for 
seizures, since the patient had no previous history of  seizures as 
well as the fact that the neurosurgeons also felt that the patient did 
not require any prophylactic treatment. 
 
Dexmedetomidine has been safely and effectively used for con-
scious sedation in awake craniotomies (AC) due to its minimal in-
terference with electrocorticography and allowance for neurobe-
havioral testing required for functional brain mapping [3, 5-9].
Dexmedetomidine’s effectiveness in routine ACs is quite validated 
[3, 7, 8]. However, very few studies, that focus solely on the anes-
thetic approach for high-risk patients with difficult airways under-
going neurosurgical procedures, currently exist.
 
Garavaglia et al., discusses a case series of  ten high-risk patients 
undergoing AC procedures of  which only two are known difficult 
airway cases [5]. Our anesthetic plan for this high-risk OR place-
ment case happens to be very similar to the approach used by Ga-
ravaglia et al., for their high-risk AC cases. We both utilized local 
anesthetics and dexmedetomidine as the primary sedative agent. 
However, we had a few key differences. In their cases, midazolam 
was used to reduce the anxiety during pin placements, while we 
titrated a low dose of  propofol in order to assist with the stressful 
moments of  pin placements. Additionally, we avoided the use of  
opioids, while Garavaglia et al., titrated low doses of  opioids in 
one of  their two difficult airway cases [5]. Both techniques main-
tained a normal respiratory drive and spontaneous ventilation, 
without any anesthetic complications. 
 
Although dexmedetomidine has many advantageous properties 
that make it suitable for both an OR and an AC procedure, it 
should be emphasized that its pharmacological properties are 
helpful when managing a patient with a difficult airway. Dexme-
detomidine is a highly selective α2-adrenergic receptor agonist 

that decreases anxiety, produces a dose-titrated and unusually 
cooperative form of  sedation, reduces pain, and does not in-
duce ventilatory suppression [5-8]. Dexmedetomidine’s ability to 
preserve spontaneous ventilation is a vital characteristic needed 
in managing a patient with difficult airway. Additionally, dexme-
detomidine has analgesic properties. Studies have shown that 
dexmedetomidine can reduce both perioperative and potentially 
postoperative opioid requirements in neurosurgical cases [9, 10].
Opioid use is associated with respiratory depression and exces-
sive sedation. Opioid use can lead to the undesired events such as 
airway obstruction, hypoxia, and hypercarbia. Avoidance of  res-
piratory depression and excessive sedation are critical elements of  
successful anesthesia in patient with a difficult airway. In our case, 
the technique of  MAC with dexmedetomidine offered a clear and 
distinct advantage over other possible anesthetic techniques [5, 
7-9]. We believe that this technique diminishes the complexity and 
the concerns of  having to intubate/control a difficult airway by 
simply avoiding the need for any airway device altogether.

Conclusion

We demonstrated successful anesthetic management in a difficult 
airway patient in need of  an OR placement. Our goal is to inspire 
others to explore our approach in order to form a more standard-
ized anesthetic management for high-risk patients with difficult 
airways in need of  neurosurgical procedures.
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