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Nonawakening following general anaesthesia 
after ventriculo-peritoneal shunt surgery: An acute 
presentation of intracerebral haemorrhage
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INTRODUCTION

Ventriculo-peritoneal shunt (VPS) placement is a 
routine procedure in daily neurosurgical activity.[1] 
Although potentially fatal, postoperative intracerebral 
haematoma has not found its due mention in the 
literature.[1] Savitz and others reported a 4% incidence 
of delayed intracerebral haematoma or intraventricular 
haemorrhage after VPS placement.[2] The intracerebral 
event can adversely affect the outcome following 
general anaesthesia in the form of altered sensorium, 
delayed emergence, or non emergence. In such a 
situation, the postoperative computerized tomography 
(CT) scan is the best tool to detect an intracerebral 
pathology.[2] Further management depends on the 
location of bleed and other factors.

CASE REPORT

A 40-year-old 79 kg male presented with the diagnosis 
of pineal region tumour and hydrocephalus. He had 
a history of frontal and occipital headache of 1 year 
duration, gradually decreasing vision and history 
of one episode of seizure 2 months back. He was on 
dexamethasone 4 mg 6th hourly and phenytoin sodium 

100 mg 8th hourly. On first examination, his blood 
pressure was 132/80 mmHg, heart rate was 67 beats/
min and respiratory rate was 17/min. Preoperative 
investigations were within normal limits including 
coagulation profile (Prothrombin time 13.9s with 
control of 12.5s, international normalized ratio of 
1.14, activated partial thromboplastin time of 28s) and 
platelet count. He was scheduled for a VPS surgery 
under general anaesthesia. In the operation theatre, 
his blood pressure was 128/80 mmHg, heart rate 68/
min, and Glasgow coma scale (GCS) score was 15/15. 
He was premedicated with glycopyrrolate 0.2 mg, 
ondansetron 4 mg and midazolam 1 mg. Anaesthesia 
was induced with thiopentone sodium 250 mg and 
fentanyl	150	µg.	Vecuronium	8	mg	was	used	to	facilitate	
tracheal intubation. Anaesthesia was maintained with 
nitrous oxide and isoflurane 1% to 1.2% concentration 
with an inspired fraction of oxygen (FiO2) of 0.4. The 
surgeon inserted the ventricular end of the shunt in 
third attempt. Non-haemorrhagic cerebrospinal fluid 
was drained under high pressure. Rest of the surgical 
procedure was uneventful. Throughout the operative 
period, patient remained haemodynamically stable. 
Residual neuromuscular blockade was reversed with 
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ABSTRACT

Emergence from general anaesthesia has been a process characterized by large individual 
variability. Delayed emergence from anaesthesia remains a major cause of concern both for 
anaesthesiologist and surgeon. The principal factor for delayed awakening from anaesthesia is 
assumed to be the medications and anaesthetic agents used in the perioperative period. However, 
sometimes certain non-anaesthetic events may lead to delayed awakening or even non-awakening 
from general anaesthesia. We report the non-anaesthetic cause (acute intracerebral haemorrhage) 
for non-awakening following ventriculo-peritoneal shunt surgery.
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neostigmine 3.0 mg and glycopyrrolate 0.4 mg. The 
respiratory parameters and the core temperature 
were within normal limits and pupils were reactive 
and normal in size. However, the patient remained 
unconscious even after 10 min with only localizing 
response to painful stimuli, hence the patient was 
shifted to intensive care unit (ICU). In the ICU, he 
was stable with blood pressure of 126/78 mmHg and 
heart rate of 77/min. Arterial gases and glucose were 
within normal limits. One hour after the surgery, 
pupils were dilated bilaterally and sluggishly reacting. 
Therefore, 200 ml of mannitol 20% and furosemide 
40 mg were administered. CT scan of brain showed 
massive intracerebral bleed with bleeding into the 
left basal ganglia, brain stem and intraventricular area 
[Figure 1]. The patient remained unconscious and died on 
the second postoperative day due to this intracranial 
catastrophe

DISCUSSION

Early emergence from anaesthesia is essential following 
neurosurgery for neurological evaluation. Zelcer and 
Wells[3] found a 9% incidence of unresponsiveness at 
the end of 15 min after general anaesthesia among 443 
mixed surgical patients. Arousal beyond 15 min[3] and 
30 min[4] is labelled as delayed emergence. Residual 
anaesthesia may either give the false impression of a 
neurological deficit[5] or prevent the early diagnosis 
of a developing intracranial lesion like haematoma, 
herniation and cerebral infarction. A patient with 
altered sensorium is also at greater risk for airway 
obstruction, hypoxaemia, hypercarbia and aspiration.[6]

The most common cause for delayed awakening following 
anaesthesia is medications and anaesthetic agents used 
in the perioperative period.[7,8] There may be an overdose 
(absolute or relative in susceptible patients) of medications. 
Emergence from anaesthetic agents depend on the tissue 
uptake of the drug, average concentration used and the 
duration of exposure.[9] Certain underlying metabolic 
disorders such as hypoglycaemia, severe hyperglycaemia, 
electrolyte imbalance (especially hyponatraemia), hypoxia, 
hypercapnia, central anticholinergic syndrome, chronic 
hypertension, liver disease, hypoalbuminemia, uraemia and 
severe hypothyroidism may also be responsible for delayed 
recovery after anaesthesia.[9] Preoperative medications such 
as opioids and sedatives and hypothermia can further 
interfere with postoperative recovery.

Intraoperative cerebral hypoxia, haemorrhage, 
embolism or thrombosis also can manifest as delayed 

awakening from anaesthesia.[10] Although pupil size 
is not always a reliable indicator of central nervous 
system integrity, a fixed and dilated pupil in the 
absence of anticholinergic medication or ganglionic 
blockade may be an ominous sign. Therefore, patients 
with delayed emergence from anaesthesia after 
intracranial surgery undergo emergency CT scan or 
cerebral angiography.[9]

Small haemorrhages into the ventricles, subependymal 
area and around the ventricular catheters are frequently 
seen following VPS surgery.[11] Udvarhelyi and others,[12] 
first reported two cases with intracerebral haemorrhage 
after VPS insertion. The possible mechanisms of 
intracerebral haemorrhages after shunt insertion include 
a bleeding disorder, anticoagulant therapy, surgery 
induced disseminated intravascular coagulation, 
disruption of an intracerebral vessel by the catheter, 
haemorrhage into an intracerebral tumour, multiple 
attempts at localizing the ventricles, haemorrhage 
from a vascular malformation or spontaneous vascular 
rupture secondary to progressive degenerative vascular 
changes.[2,11,12] Bleeding secondary to ventricular 
cannulation may be readily detected on intraoperative 
ultrasonography and postoperative CT or magnetic 
resonance imaging studies. Performing an urgent CT 
scan following non-emergence from general anaesthesia 
in patient requiring repeated attempts at ventricular 
catheter insertion is highly desirable to exclude any 

Figure 1: Postoperative CT scan of brain showing massive 
intracerebral bleed
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intracranial event and address treatable cause.[2]

CONCLUSION

Early emergence from anaesthesia is highly desirable 
following neurosurgical procedures. Delayed 
emergence, often blamed on the anaesthetic agents 
may not always be the culprit as seen in the current 
report. When other causes are excluded the possibility 
of an acute intracranial event as an aetiology for 
delayed awakening should be strongly considered.

REFERENCES

1. Snow RB, Zimmerman RD, Devinsky O. Delayed intracerebral 
haemorrhage after ventriculoperitoneal shunting. Neurosurgery 
1986;19:305-7.

2. Savitz MH, Bobroff LM. Low incidence of delayed intracerebral 
haemorrhage secondary to ventriculoperitoneal shunt insertion. 
J Neurosurg 1999;91:32-4.

3. Zelcer J, Wells DG. Anaesthetic related recovery room 
complications. Anaesth Intensive Care 1987;15:168-74.

4. Schubert A, Mascha EJ, Bloomfield EL, DeBoer GE, Gupta MK, 
Ebrahim ZY. Effect of cranial surgery and brain tumour size on 

emergence from anaesthesia. Anesthesiology 1996;85:513-21.
5. Benzel EC, Hadden TA, Nossaman BD, Lancon J, Kesterson L. 

Does sufentanil exacerbate marginal neurological dysfunction? 
J Neurosurg Anes 1990;2:50-2.

6. Parr SM, Robinson BJ, Glover PW, Galletly DC. Level of 
consciousness on arrival in the recovery room and the 
development of early respiratory morbidity. Anesth Intensive 
Care 1991;18:369-72.

7. Crosby G. Central nervous system dysfunction in the 
perioperative period. Causes and solutions. Refresher Courses 
Anesthesiol 1992;20:53-68.

8. Jones MJ. The influence of anaesthetic methods on mental 
function. Acta Chirug Scand 1989;550:169-75.

9. Morgan GE Jr, Mikhail MS, Murray MJ. Clinical Anesthesiology. 
4th ed. Ney York: Lange Medical Books/McGraw Hill; 2005.p. 
224-6.

10. Radhakrishnan J, Jesudasan S, Jacob R. Delayed awakening or 
emergence from anaesthesia. Update Anaesthesia 2001;13:4-6.

11. Bavbek M, Goksel M. Multiple delayed intracerebral hematoma 
after ventriculoperitoneal shunting. Turk Norosirurji Dergisi (in 
Turkish) 1997;7:82-4.

12. Udvarhelyi GB, Wood JH, James AE, Bartelt D. Results and 
complications in 55 shunted patients with normal pressure 
hydrocephalus. Surg Neurol 1975;3:271-5.

Deuri, et al.: Nonawakening following general anaesthesia

Source of Support: Nil, Conflict of Interest: None declared

Staying in touch with the journal

1) Table of Contents (TOC) email alert 
 Receive an email alert containing the TOC when a new complete issue of the journal is made available online. To register for TOC alerts go to 

www.ijaweb.org/signup.asp.

2) RSS feeds 
 Really Simple Syndication (RSS) helps you to get alerts on new publication right on your desktop without going to the journal’s website. 

You need a software (e.g. RSSReader, Feed Demon, FeedReader, My Yahoo!, NewsGator and NewzCrawler) to get advantage of this tool. 
RSS feeds can also be read through FireFox or Microsoft Outlook 2007. Once any of these small (and mostly free) software is installed, add 
www.ijaweb.org/rssfeed.asp as one of the feeds.

Virendra
Rectangle


