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                    Abstract
Background
The benefit of the sitting position for surgery of the posterior fossa and cervical spine is still a matter of controversy. In our study we analyzed the outcome after sitting position surgery at our institution. We compared the incidence of venous air embolism (VAE) as recognized with different monitoring techniques and the severity of complications.
Methods
We retrospectively analyzed 600 patients, who underwent surgery for different posterior fossa and cervical spine pathologies, respectively, in the sitting position at our institution from 1995 to 2011. Intraoperative monitoring for VAE included endtidal CO2 level, Doppler ultrasound or intraoperative transesophageal echocardiography (TEE). We defined VAE as a decrease of the endtidal CO2 levels by more than 4 mm Hg, a characteristic sound in the thoracic Doppler, or any sign of air in the TEE.
Results
We found an overall incidence of VAE in 19 % of all patients, whereas the rate of severe complications associated with VAE such as a decline of partial oxygen pressure (pO2) or a drop of blood pressure was only 3.3 % in all patients. Only three out of 600 operations had to be terminated because of non-controllable VAE (0.5 %). There was no mortality resulting from VAE in our series. We also found a difference in the incidence of VAE depending on the monitoring technique. The VAE rate as monitored with TEE was 25.6 % whereas the incidence of VAE in patients monitored with Doppler ultrasound was 9.4 %. The rate of a significant VAE was comparable in both methods 4.8 % vs. 1.2 %. All patients were preoperatively screened for persisting foramen ovale (PFO); 24 patients with clinically confirmed PFO were included in this series. There was no case of paradox air embolism.
Conclusions
In our series, VAE was detected in 19 % of all patients in the sitting position. However, in only 0.5 % of cases a termination of the surgical procedure became necessary. In all other cases, the cause of air embolism could be found and eliminated during surgery. TEE was found to be the monitoring technique with the highest sensitivity. In our opinion, the sitting position is a safe positioning technique if TEE monitoring is used.
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                    Abbreviations
	VAE:
	
                    venous air embolism

                  
	PFO:
	
                    patent foramen ovale

                  
	ICU:
	
                    intensive care unit

                  
	TEE:
	
                    transesophageal echocardiography

                  
	ASA:
	
                    American Society of Anesthesiologists

                  
	EtCO2:
	
                    endtidal carbon dioxide pressure

                  
	PAE:
	
                    paradoxical air embolism
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Additional information
Comment
Adequate positioning of a patient in preparation for surgery is one of the most important factors for success or failure of the procedure. All positions have advantages and disadvantages, assessed either from the surgical and anesthetic perspectives and the final decision should be the one that best serves the patients interests.
Placing the patient in a sitting position should not be considered anathema, but at the same time one needs to acknowledge the small percentage of complications associated with air embolism. In my experience, I find it less and less necessary to place patients in the sitting position. Means of positioning patients in OR tables have improved along with the technology associated with the tables, the fixation of the head and the possibility of very safely and adequately pad all patients areas if need be.
The authors have gone to a great effort collecting information on 600 consecutive cases operated on in the sitting position. It is a very impressive number. It is a pity that no more details are conveyed regarding the types of procedures and pathologies more likely associated with air embolism, such as surgery around (or in) the venous sinuses, as the case may be for meningiomas to give but one example. Metastasis surgery may also be an issue but no words are said regarding important surgical details, such as small perforation of the sinuses when putting the burr holes or using the drill, violation of cortical veins or sinuses when dissecting and resecting tumors, etc.
Concorde, prone, semi-prone, dorsal decubitus with head turned, ipsilateral shoulder lifted as necessary, and all possible variations offer such a large gamut of positioning that I find it hard to understand that so many routine posterior fossa and cervical procedures need be done in the sitting position for no other reason than that of an old ingrained and therefore well-lubricated routine of the surgeon and the surgical team. That should not prevent them from experimenting and in my opinion evolving into using less-demanding positions for the patient (and the surgeon).
A final comment: having utilized this position especially for many pineal region tumors approached infratentorially in the midline, I find it extremely difficult, cumbersome and frightful to bring a patient rapidly and in the middle of a surgical dissection from the sitting position to one where the head is at heart level (remember that the head is flexed as well).
Despite the fact that sitting a patient up for some odd posterior fossa case can be recommended, I think that there are better ways of adequately, safely, comfortably positioning most patients with most posterior fossa and cervical pathologies other than having to sit them through the operation, and this should be the core of the message.
Manuel Cunha e Sa
Almada, Portugal
I think that this is a paper worthy to be read and discussed. Besides the impressive work done in collecting and analysing such a large series of cases and the relevant good clinical results, this paper addresses a few messages with important implications: in our modern operative theaters the sitting position can be adopted with a very low incidence of clinically relevant complications, a team work attitude between surgeons and anesthesiologists is mandatory, and, overall, that dogmatic positions, either pro or contra any technical options, are to be taken with caution in our discipline as well.
Domenico d’Avella
Padova, Italy
Oliver Ganslandt and Andreas Merkel contributed equally to the manuscript
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