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Outpatient surgery for brain tumours: A changing 
paradigm

Editorial

et al. conducted a prospective analysis of 1003 patients 
over a 13-year period who underwent outpatient 
craniotomy, biopsy and spinal decompression. Out of the 
249 patients who underwent craniotomy in this series, 
92.8% were successfully discharged from the day surgery 
unit (DSU), 5.2% were admitted from the DSU and 2.0% 
were discharged and later readmitted.[4]

These authors did not report any adverse events as a 
result of outpatient surgery.

Patient selection is of utmost importance for successful 
implementation of outpatient surgery. In addition, 
patients and attendants need to be educated regarding the 
procedure, the expected complications and the necessity 
to readmit the patient in the event of complications. The 
post-operative complications that one is particularly 
concerned about in these patients include intracranial 
haematoma, post-operative brain swelling and seizures. 
The incidence of surgical haematoma following 
intracranial surgery requiring surgical evacuation is 
2%.[10] Taylor et al. found that intracranial haematoma 
usually occurs within 6 h of craniotomy or stereotactic 
biopsy.[11] Keeping this in mind, the DSU protocol 
includes a post-operative computed tomography scan 
at 4 h and conversion to inpatient status in the event of 
significant haematoma or oedema, even if the patient 
is clinically asymptomatic.[1] Usually, patients are 
discharged 6 h after surgery once the discharge criteria are 
met. Post-operative brain oedema, which usually peaks 
around the 2nd or 3rd post-operative day, has the incidence 
of 10%.[12] Most neurosurgeons prefer to keep their 
patients under observation during this period although 
the value of this is not really known.[13] In a recent 5-year 
retrospective observational study of same-day discharge 
for supratentorial tumours, Venkatraghavan et al. found 
that successful same-day discharge was possible in 88.4% 
of patient with a readmission rate of 2.9%.[1] Same-day 
discharge has been found to be feasible after both GA 
and awake craniotomy.[1,3] The key factors contributing 
to successful discharge on the day of surgery include 
careful patient selection on an individualised basis, small 
craniotomy flaps and an estimated surgical duration 
of <4 h. The latter would enable 6 h of post-operative 
monitoring before discharging the patient to home. 
Sughrue et al. demonstrated the feasibility of early 
discharge (day 1 or 2) following keyhole craniotomies 
under image guidance.[13] In their series, 17% were 
infratentorial lesions. Their philosophy was to discharge 

The last couple of decades has witnessed an increasing 
trend in ambulatory surgery and day of admission 
surgery. Enhanced recovery after surgery (ERAS) is 
a multimodal perioperative pathway of care model 
designed to facilitate early discharge of patients from 
hospital and at the same time achieve improved 
functional capacity.[1] The advantages to the patient are 
manifold and include less time spent in the hospital, 
less time lost at work preoperatively and the ability 
to remain in a familiar setting preoperatively, all of 
which lead to better patient satisfaction. Shortened 
hospital stays and earlier mobilisation also reduce 
the risk of hospital‑acquired infections and venous 
thromboembolism and, interestingly, less risk for 
medical errors.[2-5] Moreover, it is more economical 
to the hospital as there is more efficient and effective 
use of resources including decreased average length 
of stay and increased availability of inpatient surgical 
beds in the hospital.[6] The latter leads to fewer case 
cancellations.[3]

Although it was routinely being done for spine surgery 
since the 1980s,[7] there had been resistance amongst 
neurosurgeons in implementing ambulatory surgery for 
cranial procedures, primarily because these patients are 
at greater risk for adverse neurological outcomes and 
diminished long-term functional status as compared to 
the average surgical patient. Moreover, the occurrence 
of post-operative complications in patients following 
brain tumour surgery outside of a hospital setting could 
be devastating. With the advent of minimally invasive 
neurosurgery and image-guided surgery resulting 
in smaller openings, shorter recovery times and less 
post-operative pain, more and more centres in the West 
are now implementing ambulatory or same-day surgery 
admission for cranial neurosurgery, both awake and 
under general anaesthesia (GA). The Toronto group has 
been reporting the use of outpatient craniotomy since 
the last two decades, and the first pilot feasibility study 
was reported in 2001.[8] Subsequently, they reported 
their 11-year experience with outpatient image-guided 
biopsies and outpatient craniotomy for intra-axial 
supratentorial tumours and concluded that it was safe 
and effective in selected patients.[5] Initially, they were 
doing mainly awake craniotomies as outpatient surgery, 
but with more experience, they have expanded their 
protocol to include even craniotomies under GA.[3] 
Subsequently, Grundy et al. reported the first UK series 
of day-case neurosurgery with similar results.[9] Purzner 
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patients the day after surgery once the discharge 
criteria were met. However, their readmission rate was 
higher (4.8%), and 1.9% required readmission for repeat 
surgery to address complications. Their data suggested 
that the most serious post-operative complications 
following craniotomy usually occur within hours and 
not days and the complications requiring readmission 
would not have been avoided by longer inpatient stays. 
In fact, Venkatraghavan et al.[1] found that the rate of 
readmission following one outpatient craniotomy (2.9%) 
was similar to that following inpatient admission 
reported by Grundy et al.[9] The reasons for readmission 
cited by Au et al. include seizures, aphasia, wound 
haemostasis, cognitive impairment and new weakness.[3] 
Of the 4.8% of readmissions in Sughrue’s series, none 
were due to post-operative swelling.[13] The incidence 
of post-operative seizures varies between 2% and 10% 
and usually occurs in the immediate post-operative 
period,[14] and the necessity for observing patients for 
seizures beyond 6 h after surgery is doubtful. Most 
of the protagonists for outpatient surgery or early 
discharge for brain tumours are of the opinion that if 
the patient is stable the day after surgery, the risk of 
a catastrophic complication occurring thereafter was 
minimal. For an ERAS pathway to be successful, it should 
incorporate strict inclusion and exclusion criteria as 
well as discharge criteria. The latter should be a mutual 
decision amongst the patient, caregiver, neurosurgeon 
and neuroanaesthesiologist. Nurses also play a key role 
in facilitating outpatient surgery, especially with respect 
to providing information and education to patients 
and their caregivers, preparing them for surgery and 
helping them manage their post-operative care regarding 
medications, complications and precautions.[6] Thus, 
in association with the physicians, they could take on 
the role of counsellor and address many concerns of 
the patient in the perioperative period. Khu assessed 
patients’ perception of outpatient craniotomy for 
supratentorial tumours and they found that patient 
satisfaction was high and many patients were surprised 
that brain surgery can be done on an outpatient basis.[15] 
These authors concluded that outpatient craniotomies 
made the disease less serious for the patient, contributed 
to their emotional well-being and could aid in the 
recovery process.

However, despite the medical, psychological and 
economic benefits, the concept of outpatient surgery 
for intracranial procedures has not gained momentum, 
particularly in India because of socioeconomic, 
medicolegal and ethical issues, and at present, there 
are no centres doing outpatient brain tumour surgery 
in India.[6]

Are we ready for implementing early discharge following 
craniotomies or stereotactic biopsies in our country? A 

recent article by Turel and Bernstein has addressed 
various issues and hurdles related to its adaptability in 
India.[6] These authors have suggested that a good way to 
initiate it would be to start with early discharge on day 
1 or 2 following surgery in selected patients and even 
selected hospitals and then determine whether this could 
be replicated in the outpatient setting.
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