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Clinical Reports 
Shivering following 
retrobulbar block 

A case of a severe but brief period of shivering following a 
retrobulbar block (RBB) is presented. The shivering occurred 
within avo minutes after completion of the RBB and subsided 
gradually within five minutes, without specific treatment. The 
patient remained conscious during the episode of shivering. The 
shivering was so abrupt and severe as to be misjudged as a 

seizure, but its onset appeared to be slower than a seizure. The 

mechanism of shivering appeared to be the central spread of 
local anaesthetic solution into the brain stem, along the optic 
nerve. Shivering may be a warning sign of brain stem anaesthe- 
sia and demands special care to anticipate life-threatening 
complications. 

We had an opportunity to obseve a short period of severe 
shiviog following a retrobulbar block (RBB) for cataract 
extraction. Although various complications of RBB have 
been reported, 1-9 we were unable to find a report of 
shivering related to the block. 

Case R e p o r t  

A 51.year-old male was scheduled for an extracapsular 
lens eatraction with an intraocular lens implantation under 
monitored anaesthesia care (MAC) as an ambulatory 
patient. The past medical history was unremarkable. The 
patient was 185 cm tall and weighed 80 kg, Blood 
pressure was 110/70 mmHg and pulse rate 65 beats- 
rain - t .  He had had a tonsillectomy as a child under 
general anaesthesia and dental extractions under local 
anaesthesia, both without complications. There was no 
known allergy. Physical examination and laboratory 
studies were normal, 

The patient was placed on the operating table, covered 
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with a warm blanket and appeared to be comfortable. A 
total of 20 I~g fentanyl and 2 mg diazepam was injected 
intravenously. A modified Van Lint block using 8 ml of a 
1:1 mixture of two per cent lidocaine with !:200,000 
epinephrine and 0.75% bupivacaine, plus hyaluronidase, 
was administered to the patient's left side. Four ml of the 
same local anaesthetic mixture (without epinephrine) was 
injected into the left retrobulbar space. 

Within two minutes after completion of the RBB, the 
patient complained of being cold and began shivering 
severely. Therefore, diazepam 3 mg was injected intrave- 
nously. One hundred per cent oxygen by mask was also 
given to the patient. The intensity of shivering gradually 
decreased and finally subsided within five minutes. He 
also experienced a 10-15 minute period of tachycardia 
(110 beats.rain- 1) and hypertension (BP 200/80 mmHg). 
Although the patient never lost consciousness, he was 
somewhat drowsy and his respiration was shallow. All 
extremities were cold and clammy, and his response to 
verbal conmland was slow. Arterial blood gases sampled 
near the end of the shivering episode showed: pH 7.3 I, 
PCO2 47 mmHg, PO2 433 mmHg, HCO2 23 mEq'L - t ,  
BE 1. 

Within 15 minutes the patient was alert, oriented, and 
had begun to talk. Blood pressure and heart rate returned 
to normal. At no time were any rhythm disturbances noted 
on the electrocardiogram. A good state of anaesthesia and 
akinesia of the left eye was present. Neurological exami- 
nation was normal, except for full dilation of both pupils, 
absent pupillary reactivity to light, and facial numbness 
on the left side (due m the block). No pupillary dilators 
had been given preoperatively into the right eye. Retro- 
grade spread of local anaesthetics was suspected as the 
cause of these abnormalities and a decision was made to 
proceed with the cataract extraction. The patient tolerated 
the procedure well and was transferred to the Recovery 
Room in stable condition. Three hours after the RBB, the 
dilated pupil of the right eye returned to normal size and 
became reactive to light. The patient was discharged to his 
home five hours after surgery, without any complications. 
Ten months later, the second cataract was removed under 
a RBB with the same mixture of local anaesthetics and the 
same regimen, without any side effects. 
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Discussion 
One of the most serious complications related to the RBB 
is brain stern anaesthesia, which has been well known for 
several years.J-7 Brain stem anaesthesia has also been 
reported following trigeminal nerve blocks.~*-t~ The 
central spread of local anaesthetic solution after cranial 

nerve blocks is thought to be the cause of brain stem 
anaesthesia.4'ln The same mechanism is considered to be 
the cause of bilateral amaurosis observed shortly after 
RBB.3's 

Our patient's response was similar to previously 
reported cases of brain stem anaesthesia.~-7'~t-tJ Blood 
pressure and heart rate rose sharply, soon after the RBB. 
Signs of peripheral vasoconstriction were also noted, 
along with full dilation of both pupils. Hearing loss, loss 
of consciousness and apnoea were not observed. Another 
rare complication of RBB is the occurrence of decreased 
visual acuity and extraocular muscle palsies in the 
contralateral eye. 8 Despite the full dilatation of the right 
pupil, our patient did no~ experience extraocular muscle 
palsies. We are not certain whether the right eye had 
decreased visual acuity, as it was not examined thoroughly, 

The severe shivering observed appears to have been 
directly related to the RBB rather than the patient's 
coincidental exposure to a cold environment. The nature 
of the shivering observed in the present case was quite 
unique. It occurred within two minutes after completion 
of the RBB. It was so abrupt and severe as to be misjudged 
as a seizure. The patient could not understand why he was 
shivering so severely. The onset of shivering appeared to 
be slower than a seizure which occurs following intravas- 
eular injection of local anaesthetics 9 The shivering lasted 
about five minutes, subsided gradually without specific 
treatment, and did not recur, 

It is known that shivering can occur due to stimulation 
of certain parts of the brain ("central"). 14 In animal 
experiments, local anaesthetic solutions applied to the 
ventro medial reticular formation of the brain stem 
facilitate shivering, whereas application to the lateral 
pontine reticular formation inhibit shivering. ~4,~5 

In the presented case, the area of the brain stem 
adjacent to the shivering faeilitory or inhibitory area could 
have been exposed to the local anaesthetic solution which 
spread along the sheath of the optic nerve. The anaesthetic 
solution could have traveled first to the shivering inhi- 
bitory area of the brain stem then gradually spread to the 
shivering facilitory area. Therefore, the patient had only 
one episode of centrally mediated shivering which lasted a 
brief period and subsided gradually. 

In conclusion, a brief period of severe shivering was 
observed shortly after the RBB. It is probable that this 
episode is the result of a local anaesthetic solution 
spreading along the optic nerve sheath, contacting an area 

of the brain stem which is closely linked to the shivering 
mechanism. Shivering may be a warning sign of brain 
stem anaesthesia and demands special care to anticipate 
life-threatening complications. 
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R6sum~ 
On ddcrit le cas d'un patienl qui a pr~sent~ une br~ve et sdvdre 

r de frissons fi la suite d'un bloclr rdtrobulbaire (RBB), 

L ' 6pisode de fi'issons est survenu deu.x minutes apr~s le RBB et 

s'est estomp~ graduetlement apr~s einq minutes sans aucun 

traitement sp~cifique, Le patient est rest# eonscient durant cet 

~pJ'sode. Les frissons ~1aient soudains et s~vdres pour ~tre 

confondus avec des eonvulslons, cependunt le d~but de leur 

#lstallation ~tait plus lent que celui des convulsions. Le 

m~canisme de ce frisson appara~t comme ~tant l'extension 

centrale de la solution d'anesth#sie locale le long du nerj 

optique. Le fiisson peut 6tre un signe avertisseur d'une 

anesthdsle dr~ trone cdrdbrat et demande des soins ~pdeiauz afin 

d' ~viter des complications mortelles. 
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