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WHAT IS ALTERED MENTAL STATUS ? 
 LETHARGY/OBTUNDATION/STUPOR/COMA  

  

ÅLevel of arousal ( Global/diffuse)  vs Content of thought (Focal ie involvement of  one class of stimuli) 

 

 

ÅObjective scores have replaced archaic terms 

 

 

ÅSleep is the only physiologic form of reduced consciousness  

Å Ref: Plum and Posnerôs diagnosis of stupor and coma / Jerome B. Posner ... [et al.]. ð 4th ed.  



THE THREE MAIN MECHANISMS ARE: 

 

1.STRUCTURAL BRAIN LESIONS 

2.DIFFUSE NEURONAL DYSFUNCTION SECONDARY TO SYSTEMIC 

PATHOLOGY 

3.RARELY PSYCHIATRIC CAUSES 

 





Epidemiology 

 

ÅThe most prevalent etiology of non traumatic coma is ischemic or hemorrhagic stroke (6 to 

54%) 

ÅAnoxic injury (3 to 42%) 

ÅPoisoning (1 to 39%) 

ÅMetabolic (1 to 29%) 

 

Non-structural causes tended to slightly out number the structural causes (37-75% vs 28-64%) 

 

 



SCALES AND MEASURES: LEVEL OF CONSCIOUSNESS 

ÅGlasgow Coma Scale - Scale or Score ?  -Use the best score  

ÅFOUR Score - Full Outline of UnResponsiveness  

ÅAVPU - Awake Verbal Pain Unresponsive 

ÅACDU - Alert Confused Drowsy Unresponsive 

Å Ref: Plum and Posnerôs diagnosis of stupor and coma / Jerome B. Posner ... [et al.]. ð 4th ed.  

The maneuvers should provide adequate stimuli without inducing actual tissue damage   



GCS 

ÅWe Do it all the time. But should we?  

Ref: (c) Sir Graham Teasdale 2015 Retrieved from : https://www.glasgowcomascale.org/downloads/GCS-Assessment-Aid-English.pdf?v=3 
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THE GLASGOW COMA SCALE  



FOUR SCORE 

Eye Response 

Å4 = eyelids open or opened, tracking, or blinking to command 

Å3 = eyelids open but not tracking 

Å2 = eyelids closed but open to a loud voice 

Å1 = eyelids closed but open to pain 

Å0 = eyelids remain closed with pain 

 

Motor Response 

Å4 = thumbs-up, fist, or peace sign 

Å3 = localizing to pain 

Å2 = flexion response to pain 

Å1 = extension response to pain 

Å0 = no response to pain or generalized myoclonic status 

Brainstem Reflexes 

Å4 = pupil and corneal reflexes present 

Å3 = one pupil wide and fixed 

Å2 = pupil or corneal reflexes absent 

Å1 = pupil and corneal reflexes absent 

Å0 = absent pupil, corneal, and cough reflex  

 

Respiration 

Å4 = not intubated, regular breathing pattern 

Å3 = not intubated, Cheyne-Stokes breathing pattern 

Å2 = not intubated, irregular breathing 

Å1 = breaths above the ventilator rate 

Å0 = breaths at ventilator rate or below 



FOUR SCORE 

Ref : Vivek N. Iyer, Jayawant N. Mandrekar, Richard D. Danielson, et al Validity of the FOUR Score Coma Scale in the Medical Intensive Care Unit,Mayo Clinic Proceedings,Volume 84, Issue 8,2009,Pages 694-701,ISSN 0025-6196, 

https://doi.org/10.4065/84.8.694. 

ÅIncorporates Brainstem reflexes  

ÅNo verbal component  

ÅGood Interobserver agreement  

ÅIs it time to shift ?  - Evidence 

practice mismatch 



WHEN IN DOUBT : JUST 
DESCRIBE IT.  



HISTORY 

ÅTime and acuity of onset, fluctuations, evolution 

ÅAssociated symptoms - a. Headache/fever/seizures/nausea vomiting                                   

b. Motor activity changes c. Speech changes in content and pattern  

ÅPast history : similar events, Chronic neurologic deficits, HIV status,  

ÅFamily history : including neurologic, endocrinological 

ÅCurrent medication - Dose, recent alterations in medicine or in its dosage 

ÅSocial history - alcohol and drug abuse 

Attempt to Solicit and record history that includes : 

Ref : American College of Emergency Physicians: Clinical policy for the initial approach to patients presenting with altered mental status. Ann Emerg Med February 1999;33:251-281  



NEUROLOGICAL EXAMINATION CHECKLIST 

ÅWhat we donôt want to miss :  

ÅLevel of consciousness 

ÅPupillary responses  

ÅOculomotor responses  

ÅMotor : Tone/Reflexes/Responses 

ÅPattern of breathing 

ÅFundus  

ÅMeningeal signs - ?LP 

Itôs brief . Fortunately.  

Ref : American College of Emergency Physicians: Clinical policy for the initial approach to patients presenting with altered mental status. Ann Emerg Med February 1999;33:251-281  



Å Adapted From: Plum and Posnerõs diagnosis of stupor and coma / Jerome B. Posner ... [et al.]. ñ 4th ed.  

Check the line allingnment  



Clinical Vignette 1: 

Å 84 y, F Acute onset drowsiness 

for 18h   

ÅO/E : E2V1M5  

ÅGaze preference to the left 

ÅMoving all 4 limbs to pain 

ÅNCCT Head : Acute infarct in 

left posterior temporal and 

occipital  

ÅDoes this explain M5 status ?  



ÅUnilateral hemispheric lesion will 

not cause a reduced level of 

consciousness.  

ÅMRI revealed left thalamic infarct 

ÅStupor or coma at onset in 

thalamic stroke occurred in 62% 

IVH vs 6% infarcts vs ICH 13% * 

* Ref : Steinke W, Sacco RL, Mohr JP, et al. Thalamic Stroke: Presentation and Prognosis of Infarcts and 

Hemorrhages. Arch Neurol. 1992;49(7):703ð710. doi:10.1001/archneur.1992.00530310045011 



Å Adapted From: Plum and Posnerõs diagnosis of stupor and coma / Jerome B. Posner ... [et al.]. ñ 4th ed.  



Clinical Vignette 2 :  

ÅA 58 year, M  

ÅHypertension for 20 years  

Åpresented with sudden loss of 

consciousness and fall in the bathroom, 

followed by confusion and quadriparesis 

ÅO/E E3V4M6(drowsy)  

ÅPupils - mid-dilated, sluggishly reactive 

to light on the right  

ÅTone raised in all 4 limbs. 

Å B/L Plantar extensor, All DTR 

exaggerated. 

ÅFundoscopy - Normal  

  



  



ÅNCCT head : Hypodense lesion on the right 

side of Midbrain extending into the 

Thalamus with mass effect.  

 

ÅCTAngiography : Vertebrobasilar 

Dolichoectasia 



PUPILS IN AMS 

ÅIllumination - penlight vs camera flash  

ÅAt least for 10 secs - Tonic pupils react slowly  

ÅIf pupils are very small - ideally a plus 20 lens maybe used 

ÅRemember r/o pharmacologic dilation 

Single most important physical finding to differentiate structural vs metabolic 

Ref: for penlight vs camera flash IR can read the discussion.    



LOCALISING VALUE OF PUPILLARY RESPONSES 

ÅUnilateral enlarged poorly reactive pupils - first sign of herniation ( or an 

aneurysm in PCOM)  

ÅLook for Hornerôs  

ÅMetabolic vs Diencephalic - both cause small, reactive pupils (difficult to 

appreciate response) . Pupillary light reflex is most one of the most resistant brain 

responses to metabolic insults. 

ÅDuring or following seizures pupils may be large or poorly reactive to light. Look 

for tongue bite/ incontinence /  



ÅPupillary Responses  

Å Ref: Plum and Posnerõs diagnosis of stupor and coma / Jerome B. Posner ... [et al.]. ñ 4th ed.  



Clinical Vignette 3:  

 

ÅA 76y lady with HTN, DM 

Åsudden onset altered mental status for last 

18h  

ÅE3V3M5 

ÅEyes deviated downwards and nasally  

ÅTone  increased in all 4 limbs  

ÅGeneralised hyperreflexia  

ÅB/L extensor Plantar 

Ref : Chowdhury, S., Singh, R.K., Vibha, D. et al. Transient obstruction of aqueduct of sylvius: rare case of spontaneously resolving acute hydrocephalus. Acta Neurol Belg 

(2022). https://doi.org/10.1007/s13760-022-02074-0 



RESTING AND SPONTANEOUS EYE MOVEMENTS 

ÅGaze Preferences :  

ÅConjugate Deviations of the eye                                                                                                 
a. To the side of lesion                                                                                                                           
b. Away ñWrong wayò                                                                                                                        
c. Downward and nasally  

ÅSkew Deviation 

Ref: Neurology : a clinicianõs approach / Andrew Tarulli. 2011 
 



Ref: Choi, Kwang-Dong et al. òSpecificity of "peering at the tip of the nose" for a diagnosis of thalamic hemorrhage.ó Archives of 

neurology 61 3 (2004): 417-22 . 
 





Å Ref:Jeanneret V, Beach PA, Kase CS. Ocular Dipping in Anoxic Brain Injury. JAMA Neurol. 2019;76(10):1252. doi:10.1001/jamaneurol.2019.2393 





OCULOCEPHALIC 
RESPONSES 

Pathway of eye movements overlap 

extensively with arousal system  

 

Structural disease = unusual to have a 

normal oculocephalic response  

 

Vs Metabolic = usually it is normal  

Even exaggerated in Hepatic 

encephalopathy  

 

Deeply comatose = eye movements may 

be sluggish or not at all 

Å Ref: Plum and Posnerõs diagnosis of stupor and coma / Jerome B. Posner ... [et al.]. ñ 4th ed.  



ÅPatient improved spontaneously over the 

next 12 h 



Å Adapted From: Plum and Posnerõs diagnosis of stupor and coma / Jerome B. Posner ... [et al.]. ñ 4th ed.  



Clinical Vignette 4 

Å19 y male, no comorbidities  

ÅHeadache for 2 days  

Å1 episode of vomiting at home  

ÅIn the ER 1 episode of tonic 

posturing became M4  

ÅHR 42/min  

ÅNO MENINGEAL SIGNS  

ÅNCCT head - apparently normal  



Karen E. Thomas, Rodrigo Hasbun, James Jekel, Vincent J. Quagliarello, The Diagnostic Accuracy of Kernig's Sign, Brudzinski's Sign, and Nuchal Rigidity in Adults with Suspected Meningitis,Clin Infect Dis, 

Volume 35, Issue 1, 1 July 2002, Pages 46ð52, https://doi.org/10.1086/340979 

 DIAGNOSTIC ACCURACY OF KERNIG'S SIGN, BRUDZINSKI'S SIGN, 
AND NUCHAL RIGIDITY FOR PATIENTS WITH SUSPECTED 
MENINGITIS 

https://doi.org/10.1086/340979


 

 

ÅB/L Papilloedema   

ÅGuarded LP was done - CryAg Positive  

>1:256 titre , India ink + 

ÅHIV Negative 

ÅPrevalence of Cryptococcal meningitis in 

India 1.09% * 

Ref: Mohanty A, Bhatia M, Kabi A, Chatterjee K, et al Cryptococcal meningitis:é. hospital-based cross-sectional study. J Family Med Prim Care. 2019 Jun;8(6):2008-2011. 



Clinical Vignette 5 

Å26 y Male  

ÅHeadache with metamorphospsia  

ÅOperated for retinal neurocysticercosis  

Å1 day of irrelevant talk, agitation 

ÅGCS E4V3M5 

ÅPupils normal size, reactive to light  

ÅFundus : B/L papilloedema  

ÅNCCT head : Multiple NCC with focal 

perilesional edema in frontal lobe  



 

 

ÅFocal perilesional edema in  frontal ñ-> altered behaviour  

ÅHowever does it explain a reduced state of awareness ?  




