
MORPHOMETRIC ANALYSIS OF TENTORIAL HIATUS 

IN 100 CASES OF AUTOPSY 

 

DISSERTATION SUBMITTED FOR  

MASTER OF CHIRURGIE‐BRANCH II  

NEUROSURGERY ‐3 YEARS 

 

 

THE TAMILNADU DR.M.G.R MEDICAL UNIVERSITY 

CHENNAI 

TAMILNADU 

AUGUST 2008 

 



MORPHOMETRIC ANALYSIS OF TENTORIAL HIATUS 

IN 100 CASES OF AUTOPSY 

 

DISSERTATION  

Submitted to THE TAMILNADU DR. M.G.R. MEDICAL UNIVERSITY in partial 

fulfillment of the requirement for the award of degree 

 

MASTER OF CHIRURGIE‐ NEUROSURGERY ‐3YEARS 

 

August 2008 

MADURAI MEDICAL COLLEGE 

Madurai 

THE TAMILNADU DR.M.G.R MEDICAL UNIVERSITY 

CHENNAI 

TAMILNADU 



CERTIFICATE 

 

 

This  is  to  certify  that  this  dissertation  titled  “MORPHOMETRIC 

ANALYSIS OF TENTORIAL HIATUS IN 100 CASES OF AUTOPSY” is an original 

bonafide work  conducted by Dr.  J.  SRISARAVANAN  at Madurai Medical 

College,  Government  Rajaji  hospital,  Madurai  under  my  guidance  and 

supervision. 

 

 

 

 

Dr.M.SHANTHI,M.D.,      Prof.Dr.S.MANOHARAN,M.Ch., 

The Dean          Professor and Head of Department 

Madurai Medical College    Department of Neurology & 
Neurosurgery 

Madurai          Madurai Medical college 

            Madurai 

 



Acknowledgement 

I thank with gratitude to Dr.SIVAKUMAR MS  , The Dean  in charge, Madurai 

medical  college,  Madurai  for  permitting  me  to  utilize  the  clinical  materials  of  this 

hospital. 

I am gratefully indebted to Professor Dr.S.Manoharan MCh, MAMS, Head 

of Department, Department of Neurology and Neurosurgery for the valuable guidance, 

advice and inspiration rendered in this study. 

I  acknowledge  the  guidance  and  support  given  by                           

Prof. Dr.D.Kailairajan MCh and Prof. Dr. N. Asok Kumar MCh to complete the 

study successfully. 

I  wish  to  express  my  sincere  thanks  to  Prof.Dr.V.Inbasekaran  MCh  and                     

Prof .Dr.V.G.Ramesh MCh for their guidance and help during this study 

I  am  thankful  to  all  assistant  professors  of my  department  and  Professor  of 

forensic medicine Dr Meiyazhagan,  and Dr Natarajan  for  their  encouragement 

and guidance to complete the study. 

Finally I would like to extent my heart felt appreciation to my parents and wife 

who assisted me in every way in preparing this study. They were the source of my 

inspiration. 



 

 

Contents 

 

1. Aim of study 

2. Material and methods 

3. Review of literature 

4. Results of study 

5. Discussion 

6. Proforma 

7. Bibliography 

8. Chart 

 

 

 



 



1 
 

Aim of study 

 

Tentorial notch anatomy is varied from individual to individual1. Its 

anatomical variation influences the degree of brainstem distortion in head 

injury11, 41. 

 

Aim of study is 

1. Analyze the variation in anatomy of tentorium in our population. 

2. Obtain a base line measurements of notch length, and notch width in 

Indian population 

3. Analyze the correlation of notch length to the size of the skull 
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Materials and Methods 

Morphometric analysis of tentorial notch variation is a cadaveric study. Cases 

excluded from the study are 

1. Head injury, 

2. Intracranial pathology, 

3. accidental distortion during dissection 

In this study, human cadavers are opened in a standard manner with in 12-48 

hrs after death. Skull cap is opened in circular manner7. The duramater over 

the vertex and the posterior falx are kept intact. The frontal lobes are lifted 

and the anterior falx is cut. The diencephalon is cut axially above the level of 

the optic chiasm, through the third ventricle to the apex of the tentorial notch. 

The cerebral hemispheres are removed, leaving intact a small portion of 

diencephalon, the posterior portion of the falx, and the tentorium. The optic 

nerves are cut rostral to the sella turcica. The optic chiasm is lifted and the 

mesencephalon cut at the level of the interpeduncular fossa in the axial plane, 

extending posteriorly. The vein of Galen is cut, the pineal gland removed, and 

the arachnoid dissected, allowing for a clear view of cerebellar anatomy 
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within the tentorial notch. The field is irrigated to remove fresh blood7. 

Measurements are taken with the help of vernier caliper. 

 

The following measurements are taken to analyze the morphometric variation 

of tentorial incisura in Indian population. 

 

1) Anterior Notch width7, the width of the tentorial notch in the axial plane 

through the posterior aspect of the dorsum sellae. 

 

2) Maximum Notch width7, the maximum width of the notch in the axial plane. 

3) Notch length7, the distance between the superoposterior edge of the dorsum 

sellae in the median plane and the apex of the notch. 

4) Posterior tentorial length7, the shortest distance between the apex of the 

notch and the most anterior part of the confluence of sinuses. 

5) Apicotectal distance7, the distance from the tectum in the median plane to a 

perpendicular line dropped from the notch apex to the cerebellum. 
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6) Interpedunculoclival distance7, the distance from the interpeduncular fossa 

to the superoposterior edge of the dorsum sellae. 

7) Cephalic index. 

The data obtained from the above measurements are analyzed to classify the 

tentorial hiatus. 
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REVIEW OF LITERATURE 

 

ANATOMY OF THE TENTORIUM3, 10, 18 

 

The tentorium is a membrane which covers the cerebellum3. It separates 

the cerebrum from the cerebellum. The term tentorium was first coined by 

Winslow. He called it as la tente10. Tent means something covers rather than 

supports. The tentorium is attached to temporal, occipital, and sphenoid 

bones. All of the tentorial margins, except the free edges bordering the 

incisura, are rigidly attached to the cranium18. 

 

The anterior border is attached to the petrous ridge. The lateral and 

posterior borders are attached to the inner surface of the occipital and 

temporal bones along the internal occipital protuberance and to the edges of 

the groove for the transverse sinus18, 38. 

 

The anterior end of each free edge is attached to the petrous apex and 

the anterior and posterior clinoid processes18, 38. 
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The attachment to the petrous apex and the clinoid processes forms 

three dural folds: the anterior and posterior petroclinoid folds and the 

interclinoid fold18. 

Between these folds is located the oculomotor trigone, through which 

the oculomotor and trochlear nerves enter the sinus. 

 

The posterior petroclinoid fold extends from the petrous apex to the 

posterior clinoid process18; 

 

The anterior petroclinoid fold extends from the petrous apex to the 

anterior clinoid process18; 

 

The interclinoid fold covers the ligament extending from the anterior to 

the posterior clinoid process. The oculomotor nerve penetrates the dura in the 

central part of this triangle, the oculomotor triangle, and the trochlear nerve 

enters the dura at the posterolateral edge of this triangle18. 

 

The petro sphenoid ligament passes between the leaves of the posterior 

petroclinoid fold from the petrous apex to the lateral border of the dorsum 

sellae, just below the posterior clinoid process18, 38. 
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The abducens nerve passes below the petro sphenoid ligament to enter 

the cavernous sinus. 

 

From the anterior part of the free edge, the dura mater slopes steeply 

downward to form the lateral wall of the cavernous sinus and to cover the 

middle cranial fossa. 

 

The attachment of the anterior end of the free edge to the petrous apex 

may be situated as much as 10 mm lateral and 8 mm below the level of the 

clinoid processes (Plaut)44. 

 

The low position of the free edge may facilitate descending tentorial 

herniations. 

 

The falx cerebri fuses into the dorsal surface of the tentorium in the 

midline behind the apex. The straight sinus is enclosed in the falcotentorial 

junction. It begins at the tentorial apex, where it receives the vein of Galen12 

and of the inferior sagittal sinus, and terminates in the torcular. 
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TENTORIAL INCISURA 

The incisura is roughly triangular. It has its base on the dorsum sellae 

and its apex dorsal to the midbrain, just posterior to the pineal gland18, 38. 

 

The incisura is filled by the midbrain, pons, and cerebellum. The free 

edges skirt the cerebral peduncles, either touching or being separated from 

them by a variable distance. The space between the midbrain and the free 

edge depends upon the size of the tentorium. When viewed from below after 

removal of the cerebellum, the incisura is filled by the midbrain and the uncus 

and parahippocampal gyrus21. 

 

The amount of parahippocampal gyrus visible from below varies from 

none when the free edge hugs the tectum to a large amount when the incisura 

is very wide1, 18. 

 

The width of the incisura varies from 26 to 35 mm (average, 29.6 mm) 

and the anteroposterior diameter varies from 46 to 75 mm (average, 52.0 

mm)18. 
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The tentorial incisura provides the only communication between the 

supratentorial and infratentorial spaces. The area between the upper 

brainstem and the incisural edges is divided into the anterior, middle, and 

posterior incisural spaces. 

 

The anterior incisural space18 is located anterior to the brainstem and 

extends upward around the optic chiasm to the subcallosal area; 

 

The middle incisural space18 is located lateral to the brainstem and is 

intimately related to the hippocampal formation in the medial part of the 

temporal lobe; 

 

The posterior incisural space18 is located posterior to the midbrain and 

corresponds to the region of the pineal gland and vein of Galen. 

 

The arterial relationships in the anterior incisural space and the venous 

relationships in the posterior incisural space are extremely complex, since the 



10 
 

anterior incisural space contains all of the components of the circle of Willis 

and the bifurcation of the internal carotid and basilar arteries18, 33, 38, 43. 

 

The posterior incisural space contains the convergence of the internal 

cerebral and basal veins and many of their tributaries on the vein of Galen12. 

 

The incisura is intimately related to cerebrum, cerebellum, the first six 

cranial nerves, and the upper brainstem. Some part of the incisura is 

commonly exposed during the operations for aneurysms, deep tumors and 

arteriovenous malformations, trigeminal neuralgia, and epilepsy33, 35, 39, 42, 24 . 

Much attention has been focused on the distortions of this anatomy by 

herniation of the brain through the incisural space. 

 

Clinical significance of the tentorium 

Tentorial herniation is the most common and most important form of 

brain herniations11,17, 44. 

 

In descending herniation caused by supratentorial mass lesions, the 

uncus and parahippocampal gyri herniate downward through the incisura. 
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In ascending herniation resulting from infratentorial masses, the 

superior part of the cerebellum may herniated upward through the incisura41. 

 

These brain herniations may cause combinations of direct effects caused 

by neural compression and indirect effects caused by vascular compromise19, 

21, 34, 45 . 

Symptoms may result from displacement, compression, and stretching 

of the brainstem and cranial nerves, hemorrhage and infarction caused by 

compression and tearing of arteries and veins, increasing edema and 

intracranial pressure caused by venous obstruction, hydrocephalus caused by 

obstruction of the aqueduct and subarachnoid space at the incisura, and 

strangulation of the prolapsed tissue11,17,19,21, 34. 

 

The type of the tentorial herniation in each case depends on the position 

and rate of expansion of the lesion and the size and shape of the incisura1, 5, 44, 

18. The signs appear early when structures are deformed rapidly, whereas 

advanced distortion may occur before the appearance of signs if the 

herniation develops slowly. 
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A wide space between the free edge and brain-stem facilitates cerebral 

herniation since more tissue can herniated into the space5,18,44. 

 

A low position of the anterior portion of the free edge also facilitates 

descending herniation. 

 

Descending herniations are divided into anterior, posterior, and 

complete types17, 18, 34. 

 

Brain herniation from hemispheric mass lesions injures mainly the 

upper brainstem around the tentorial incisura. While mechanical tissue 

compression is usually the process of deterioration and injury, the primary 

injury mechanism in some patients is early brainstem ischemia from arterial 

compromise as demonstrated by this patient's magnetic resonance imaging 

(MRI) 11. 

 

 

In the anterior type, the uncus herniates into the interpeduncular and 

crural cisterns. This shift carries the brainstem to the opposite side, thus 
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increasing the space between the free edge and the brainstem, and facilitating 

a further shift of tissue through the aperture. 

 

Eventually, the parahippocampal gyrus, from the splenium to the 

uncus, may be forced through the opening and the incisura becomes plugged 

with herniated temporal lobe, deformed hypothalamus, and compressed 

midbrain21. 

Mori K, Ishimaru S, Maeda M. Shizuoka, Japan studied 13 patients of 

downward herniation. Downward transtentorial herniation is a major cause 

of death and disability caused by acute supratentorial mass lesions. 

Thirteen patients, 7 men and 6 women aged from 23 to 75 years old, 

with progressive transtentorial herniation caused by cerebral contusion with 

acute subdural haematoma, acute brain swelling after aneurysmal  

subarachnoid haemorrhage, or massive cerebral infarction were treated by 

direct surgery using selective removal of the uncus and parahippocampal 

gyrus (unco-parahippocampectomy). 

All patients showed progressive deterioration of transtentorial 

herniation (late third nerve stage or midbrain stage) with unilateral pupillary 

dilation and absent light reflex. Preoperative Glasgow Coma Scale scores 
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ranged from 4 to 8. Unco-parahippocampectomy was performed via the 

middle temporal gyrus under the operating microscope. 

The oculomotor nerve, posterior cerebral artery, and midbrain were 

directly decompressed. Incision of the arachnoid membrane in the tentorial 

incisura allowed free communication of the cerebrospinal fluid between the 

supra- and infra-cranial fossae to reduce the pressure gradient. 

Two of the 13 patients died (15%). Two of the 11 survivors (18%) were 

functionally independent and 1 (9%) required minimal assistance but was 

independent at home. This series suggests the lifesaving nature of unco-

parahippocampectomy in patients with deteriorating clinical condition 

because of transtentorial herniation. 

 

The amygdaloid nucleus is involved with the uncus in the herniated 

mass. Distortion and compression of the midbrain reticular activating 

pathways causes a decreased level of consciousness. 

 

Compression of the ipsilateral cerebral peduncle causes contralateral 

pyramidal signs and, if the lateral displacement of brainstem is severe, the 

contra lateral cerebral peduncle may be forced against the free edge, thus 
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producing a groove on the peduncle called a Kernohan’s notch, with 

ipsilateral pyramidal signs14. 

In the terminal stage, deformation of the midbrain causes decerebrate 

rigidity. Distortion and compression of the posterior hypothalamus may cause 

cardiovascular, respiratory, and thermoregulatory disturbances. The 

pituitary stalk may be stretched and compressed against the dorsum sellae, 

causing diabetes insipidus. 

 

The oculomotor nerve courses between the medial border of the uncus 

and the posterior petroclinoidal fold, and may be kinked or compressed here 

or between the PCA and SCA, or it may be stretched as the hernia displaces 

the midbrain posteriorly. Initially, the pupilloconstrictor fibers, which are 

concentrated on the superior surface of the nerve, are compressed. Later, 

somatic fibers to the extraocular muscles are disturbed. 

In the early stages, irritation of the pupilloconstrictor fibers may cause 

pupillary constriction, but this usually gives way to a paralytic effect with 

papillary dilation as the hernia enlarges. 

 

The optic tract is displaced medially and downward, but the resulting 

visual loss is often masked by deepening coma45. 
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Compression of the uncus, amygdaloid nucleus, parahippocampal 

gyrus, and hippocampal formation against the free edge may cause memory, 

behavior, and personality changes. Residual scarring of the hippocampal 

formation may cause seizures39. 

 

The trochlear nerve usually escapes involvement in such herniations, 

but caudal displacement of the brainstem may result in a palsy of the 

abducens nerve by stretching it in the subarachnoid space or by strangling it 

in its course around the AICA. 

 

Stretching or compression of the anterior choroidal and PCA between 

the temporal lobe and the peduncle or obstruction of the PCA as it crosses the 

free edge may cause visual field loss caused by ischemia of the optic tract, 

optic radiation, or the lateral geniculate body; contralateral hemiplegia 

caused by involvement of the cerebral peduncle and midbrain45; or changes in 

personality and behavior caused by damage to the amygdaloid nucleus or 

hippocampal formation; unconsciousness and decerebrate rigidity caused by 

midbrain ischemia; and contralateral sensory loss caused by ischemia of the 

ventral thalamic nuclei. 
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Brainstem hemorrhage frequently accompanies tentorial herniation11, 15, 

17, 26, 31, 34. In the posterior type of tentorial herniation, the posterior portion of 

the parahippocampal and lingual gyri and the isthmus of the cingular gyrus 

may shift through the incisura into the quadrigeminal cistern and compress 

and displace the dorsal half of the midbrain. 

 

Tectal compression may cause vertical gaze disturbances. Compression 

and obstruction of the aqueduct causes hydrocephalus and raises the 

intracranial pressure. 

 

In the posterior type of herniation, the PCA or its calcarine branch is 

pressed against the free edge and may be obstructed, causing infarction of the 

occipital cortex and hemianopsia45. The basal vein may be compressed 

between the midbrain and herniated temporal lobe. The vein of Galen may be 

obstructed as it curves around the splenium, thus aggravating the venous 

congestion, edema, and intracranial tension. 

 

The complete type of herniation yields a combination of signs and 

symptoms observed with anterior and posterior herniations. Hemorrhage into 

the brainstem as a result of tearing of arteries and veins without cerebral 
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herniation may occur if the incisura hugs the brainstem so tightly that it 

prevents cerebral herniation while allowing axial displacement of the 

brainstem. 

 

In ascending herniation attributable to a posterior fossa mass lesion, the 

superior part of the cerebellar vermis and hemispheres herniate upward 

through the incisura into the quadrigeminal cistern41. Cerebellar infarction 

may result from compression of the branches of the SCA where they pass 

under the free edge. The hernia may compress the great cerebral vein against 

the splenium, which is fixed above by the falx, thus increasing the venous 

congestion, edema, and intracranial pressure. 

The diagnosis of transtentorial brain herniation has long relied on 

encephalography, then arteriography. Computerized tomography (CT) is a 

safer method which permits a more precise and earlier visualization of 

temporal and central herniations and herniation of the culmen cerebelli, 

which are the three varieties of transtentorial herniation. 

In an attempt to evaluate the reliability of CT images of herniation, 

Nguyen JP, Djindjian M, have conducted a study of anatomy-CT correlations, 

using autopsy specimens of brains with these three types of transtentorial 

herniation. 
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Temporal herniation was well studied, irrespective of the CT reference 

plane. Direct visualization of temporal uncus herniation and filling of the 

homolateral perimesencephalic cistern was regularly obtained. 

 

Central herniation was better visualized when the occipito-temporal 

was used as reference. The disappearance of perimesencephalic cisterns on 

CT sections through the widest part of the tentorial incisura is the best 

element of diagnosis. 

 

Herniation of the culmen is easily studied on the conventional orbito-

meatal plane. Provided CT scans are performed with the technique they 

recommend, the authors consider that this examination is reliable for the 

diagnosis of transtentorial herniation. 

Some variations in the anatomy of the incisura may explain why the 

clinical consequences of herniation are varied. CT perfectly shows the 

configuration of this notch and therefore may be helpful in predicting the 

prognosis. 

Diagnosis of ascending transtentorial herniation by cranial computed 

tomography is studied by Osborn AG, Heaston DK, Wing SD.The secondary 
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effects of large infratentorial masses may include ascending transtentorial 

herniation. Rostral displacement of the superior vermis through the tentorial 

incisura can be accurately detected by cranial computed tomography. Signs of 

early or impending upward herniation are compression and slight posterior 

flattening of the quadrigeminal plate cistern. Progressively more severe 

herniation produces amputation of the peritcetal cerebrospinal fluid diamond, 

leading to a triangle or "squared off" appearance of the confluent 

quadrigeminal and superior cerebellar cisterns. When the disorder is severe, 

the herniated vermis plugs the incisura, completely effacing these cisterns and 

flattening the posterior third ventricle. Obstructive hydrocephalus may also 

occur with moderate or severe herniation. 

 

Neurosurgical importance of this study19 

 

Most aneurysms, many pineal, sellar, parasellar, and third ventricular 

tumors, and some anteriovenous malformations are approached through the 

incisural spaces12, 16, 19, 23, 35. 

 

The arteries in the incisura have been subject to bypass procedures, and 

many operations for trigeminal neuralgia are directed through this area. In 
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addition, structures bordering the area have been ablated either at 

craniotomy or stereotactically for the control of epilepsy. The selection of the 

best operative approach for a given lesion of the incisura depends on the space 

involved. 

 

 

Nearly 95% of saccular arterial aneurysms arise within the anterior 

incisural space. The aneurysms arising from the part of the circle of Willis 

located anterior to Liliequist’s membrane, and from the internal carotid and 

middle cerebral artery are most commonly approached through a 

frontotemporal (pterional) craniotomy18. 

 

Aneurysms located behind Liliequist’s membrane at the basilar apex in 

the interpeduncular fossa may be exposed through either a frontotemporal or 

subtemporal craniotomy if they are located above the dorsum sellae .Those 

located below the dorsum or in the prepontine cistern may require a 

pretemporal, anterior, or mid subtemporal craniotomy with incision or 

retraction of the tentorium 
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Incision and retraction of the tentorium are commonly required to gain 

access to lesions around the incisura. The incision in the tentorium to expose 

the interpeduncular and prepontine cisterns is usually located just posterior 

to the point where the trochlear nerve enters the free edge. The free edge may 

be retracted by means of sutures placed near to it, but special care is required 

to avoid stretching and damaging the trochlear nerve in its course 

inferomedial to and entering the free edge near the posterior margin of the 

oculomotor trigone. The tentorial arteries and venous sinuses may be 

encountered in sectioning the tentorium. 

 

Sectioning of the tentorium has been used to alleviate pressure on the 

brainstem caused by large incisural lesions that cannot be removed. 

Perforating arteries to the brainstem are at greatest risk in approaches to the 

anterior incisural space, because they are commonly stretched around lesions 

in this area. Hypoplastic arterial segments in the circle of Willis should not be 

sacrificed during the exposure because hypoplastic segments have been found 

to have the same number and size of perforating branches as arteries of a 

normal diameter. 
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Tumors arising in or extending into the anterior incisural space include 

pituitary adenomas, craniopharyngiomas, clival chordomas, meningiomas 

arising from the tuberculum sellae,clivus, and medial part of the sphenoid 

ridge, gliomas of the optic nerve and hypothalamus, some dermoid cysts and 

teratomas,and neuromas of the oculomotor nerve. Tumors in the anterior 

incisural space may be approached by the bifrontal, subfrontal, frontal-

interhemispheric, frontotemporal, subtemporal, and transsphenoidal routes18, 

36, 24. 

Tumors located anterior to Liliequist’s membrane between the optic 

chiasm and the sellar floor are commonly operated on by the transsphenoidal 

or subfrontal route. The transsphenoidal approach is preferred if the tumor 

extends upward out of an enlarged sella turcica and is located above a 

pneumatized sphenoid sinus. 

 

The subfrontal intracranial approach is reserved for those tumors in the 

chiasmatic cistern that are not accessible by the transsphenoidal route 

because they are located entirely above the diaphragma sellae, or extend 

upward out of a normal or small sella, or are located above a nonpneumatized 

(conchal) type of sphenoid sinus. 
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The subfrontal approach permits exposure of the tumor within the 

anterior incisural space by four routes: 

 

1) The subchiasmatic approach between the optic nerves and below the 

optic chiasm; 

 

2) The opticocarotid route directed between the optic nerve and carotid 

artery; 

 

3) The lamina terminalis approach directed above the optic chiasm 

through a thinned lamina terminalis; 

 

4) The transfrontal-transsphenoidal approach obtained by entering the 

sphenoid sinus and sella through the transfrontal craniotomy. 

 

The subchiasmatic approach is used if the subchiasmatic opening is 

enlarged by the tumor. The opticocarotid route is selected if parasellar 

extension of the tumor widens the space between the carotid artery and the 

optic nerve and the tumor cannot be reached by the subchiasmatic approach. 

The lamina terminalis approach is selected if the tumor has pushed the 
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chiasm into a prefixed position and extends into the third ventricle to stretch 

the lamina terminalis so that the tumor is visible through it. 

The transfrontal transsphenoidal approach is selected if the tumor grows 

upward out of the sella, the sphenoid sinus is pneumatized and the tumor does 

not stretch the lamina terminalis or widen the opticocarotid space, and a 

prefixed chiasm blocks the subchiasmatic exposure. 

 

A bifrontal craniotomy may be used if the tumor extends forward in 

both anterior cranial fossae and cannot be reached by a unilateral subfrontal 

exposure. 

 

A frontal interhemispheric approach directed along the anterior part of 

the falx is used for lesions restricted to the part of the anterior 

interhemispheric space located just below the rostrum, especially if the tumor 

arises in the genu or rostrum of and grows into the anterior incisural space. 

 

The frontotemporal approach is used for a tumor arising from the 

sphenoid ridge or anterior clinoid process, or if it arises above the 

diaphragma and extends along the sphenoid ridge or into the middle cranial 
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fossa, or if the lesion is accessible through the spaces between the optic nerve 

and carotid artery or between the carotid artery and the oculomotor nerve. 

 

A simple transzygomatic approach to the middle fossa centered on the 

inferior retraction of the temporal muscle after transection of the zygomatic 

arch is described. This approach allows a very low basal exposure of the 

middle and temporal fossa, minimizing the amount of temporal lobe 

retraction needed to approach intradural and extradural lesion in this 

location. This approach is simple, easily performed, does not require extensive 

skull base removal, and still offers excellent visualization of the middle fossa 

and of the region of the tentorial incisura. 

Some lesions may require that the frontotemporal approach be 

combined with resection of the cranial base if the lesion involves the paranasal 

sinuses, nasal cavity, pharynx, orbit, or cavernous sinus, and for those 

extending from the anterior incisural space into the area behind the dorsum 

sella or petrous apex, and those in which the lower opening provided by 

cranial base resection will yield a better angle of exposure or reduce the need 

for brain retraction. These approaches include the transcranial-transbasal, 

extended frontal, fronto-orbital, orbitozygomatic, transcavernous, preauricular-

infratemporal, and subtemporal6 anterior petrousectomy. 
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Lesions in the middle incisural space include meningiomas arising from 

Meckel’s cave, the anterior part of the free edge and the petrous apex, gliomas 

of the temporal lobe and thalamus, arteriovenous malformations of the medial 

temporal lobe, and neuromas of the trochlear and trigeminal nerves. The 

infrequent aneurysms arising in the middle incisural space are usually located 

on the PCA at the origin of its first major cortical branch or on the SCA at its 

bifurcation into rostral and caudal trunks. Bypass operations using vein and 

arterial grafts have been applied to the trunks and branches of the posterior 

cerebral and superior cerebellar branches in the middle incisural space 

bordering the incisura. 

The middle incisural space is exposed in performing 

amygdalohippocampectomy and temporal lobectomy for epilepsy since both 

the amygdalae and hippocampus extend medial to the free edge21, 39. The 

trigeminal nerve is also frequently exposed in the middle incisural space in the 

course of operations for trigeminal neuralgia. 

 

Approaches to the middle incisural space include the posterior 

frontotemporal, subtemporal, temporal-transventricular, and the lateral 

suboccipital routes. 
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The subtemporal approach with elevation of the temporal lobe is 

commonly used to expose lesions in the cisterns around the incisura6,18. 

Hemorrhage, venous infarction, and edema following retraction of the 

temporal lobe during this approach are minimized by placing the lower 

margin of the craniotomy and dural exposure at the cranial base so as to 

reduce the need for retraction, and by avoiding occlusion of the bridging 

veins, especially the vein of Labbe´. 

 

The tentorium is frequently divided to increase the exposure or to 

decompress the brainstem when mass lesions are impacted in the incisura24. 

Resection of part of the parahippocampal gyrus may facilitate exposure of the 

upper part of the middle incisural space. 

 

A transventricular approach using a cortical incision in the 

nondominant inferior or middle temporal gyrus may be used if the lesion 

involves the temporal horn, choroidal fissure, hippocampal formation, or the 

upper part of the middle incisural space. A cortical incision in the medial 

occipitotemporal gyrus on the inferior surface of the temporal lobe has been 

used to minimize visual and speech deficits in exposing the temporal horn of 
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the dominant hemisphere. After entering the temporal horn, the choroidal 

fissure is opened to expose the middle incisural space18. 

 

The subtemporal craniectomy may be combined with a suboccipital 

craniectomy with section of the tentorium and transverse sinus to remove 

lesions in the prepontine or cerebellopontine cisterns. The trochlear nerve is 

the cranial nerve most frequently injured in the middle incisural space. It can 

be injured in dividing the free edge and is so thin and friable that it may 

rupture from gentle retraction on the leaves formed by dividing the 

tentorium. 

 

The above approaches may be combined with cranial base approaches 

involving resection or mobilization of the orbital rim, zygomatic arch, floor of 

the middle fossa, or a portion of the temporal bone as are accomplished in the 

orbitozygomatic craniotomy, and the preauricular infratemporal or anterior 

petrousectomy approaches28. 

 The posterior trigeminal root is frequently exposed through a lateral 

suboccipital craniectomy in the infratentorial part of the middle incisural 

space for rhizotomy or microvascular decompression operations. The 

exposure is directed along the angle formed by the insertion of the tentorium 
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to the petrous ridge. The posterior root proximal to Meckel’s cave has also 

been exposed through a subtemporal craniectomy combined with incision of 

the tentorium. The posterior root may also be exposed for rhizotomy within 

Meckel’s cave through a subtemporal extradural approach. 

 

Posterior incisural space lesions in the posterior incisural space include 

pineal tumors, meningiomas arising at the falcotentorial junction and from 

the tela choroidea of the velum interpositum and atrium, gliomas of the 

splenium, pulvinar, quadrigeminal plate, and cerebellum; aneurysms of the 

vein of Galen; and anteriovenous malformations involving the medial occipital 

lobe and upper cerebellum. 

Lesions in the posterior incisural space may be approached from above 

the tentorium along the medial surface of the occipital lobe using an occipital 

transtentorial approach, through the posterior part of the lateral ventricle 

using a posterior transventricular approach, and through the corpus callosum 

using a posterior interhemispheric transcallosal approach, or from below the 

tentorium through the supracerebellar space using an infratentorial 

supracerebellar approach18. 

The infratentorial supracerebellar and occipital transtentorial 

approaches, which are most commonly selected for pineal region tumors, may 
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be combined with incision of the tentorium lateral to the straight sinus and 

less commonly with division of the tentorium and transverse sinus8. A 

tentorial branch of the PCA or SCA may enter the dura lateral to the straight 

sinus. Venous sinuses are more commonly encountered in the posterior than 

in the anterior parts of the tentorium22. Part of the tentorium may be removed 

in resecting tumors that arise from or invade it. The infratentorial 

supracerebellar approach may be selected for lesions in the pineal region 

located below the vein of Galen and its major tributaries. The approach is 

best suited to tumors in the midline that grow into the lower half of the 

posterior incisural space, displacing the quadrigeminal plate and apex of the 

tentorial cerebellar surface. 

 

The occipital transtentorial approach is preferred for lesions centered at 

or above the tentorial edge, especially if they are located above the vein of 

Galen. The latter approach may also provide a better angle of access for some 

lesions involving the ipsilateral half of the cerebellomesencephalic fissure and 

posterior part of the ambient cistern, although they may be located below the 

level of the vein of Galen . 
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The posterior transcallosal approach, in which the splenium is divided, 

would be used only if the lesion appears to arise in the splenium above the 

vein of Galen and extends into the posterior incisural space. 

 

The posterior transventricular approach provides adequate exposure of 

the atrium and posterior portion of the body of the lateral ventricle and would 

be the preferred approach to a tumor involving the posterior incisural space if 

the tumor extends into the pulvinar or involves the atrium or the glomus of 

the choroid plexus18. The preferable approach to the ventricle is through the 

superior parietal lobule, although on approach to the pineal region using a 

cortical incision in the superior temporal gyrus and directed through the 

atrium has been advocated 

 

 

 

 

 

 

 

 



33 
 

Results of Study 

Frequencies 

Statistics 

   

AGE 

Anterior 

Notch 

Width 

Max  Notch 

Width 

Notch 

Length 

Post 

Tentorial 

length  AT  ICD 

cephalic 

index 

Mean  38.77  16.8840 29.0320 52.2490 53.7580 17.94  16.26  81.8856

Std. Error of Mean  1.722  .35189 .31895 .52779 .68848 .4783  .3379  .81056

Std. Deviation  1.713  3.51894 3.18950 5.27788 6.88484 4.783  3.379  8.10564

Minimum  1.00  10.90  21.10 36.70 25.80 4.20 7.10  67.74

Maximum  77.00  30.00  38.00 66.00 70.30 30.60  24.20  133.45

Percentiles  25  25.00  14.4500 27.4000 48.6000 50.3750 15.50  13.90  77.8492

50  38.00  16.1500  29.2500  52.2000  53.8500  17.80  15.95  81.0692 

75  52.00  18.2000 30.9750 55.9750 58.5000 21.17  18.60  84.1806
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Correlations 

  Mean  Std. Deviation 

AGE  38.7778 17.13366 

     

Anterior Notch Width  16.8840 3.51894 

     

Max Notch Width  29.0320 3.18950 

     

Notch Length  52.2490 5.27788 

     

Post Tentorial length  53.7580 6.88484 

AT  17.9490 4.78317 

ICD  16.2670 3.37932 

cephalic index  81.8856 8.10564 
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Correlations 

  

AGE 

Anterior 

Notch Width Max Notch Width 

Notch 

Length 

Post Tentorial 

length AT ICD 

cephalic 

index 

AGE Pearson correlate 1 -.032 .299** .061 .225* .047 .019 -.173 

Sig. (2-tailed)  .750 .003 .550 .025 .643 .855 .087 

Anterior 

Notch Width 

Pearson correlate -.032 1 .282** .028 .071 -.107 -.057 .035 

Sig. (2-tailed) .750  .004 .782 .480 .289 .571 .726 

Max Notch 

Width 

Pearson correlate .299** .282** 1 .248* .263** .143 .194 -.023 

Sig. (2-tailed) .003 .004  .013 .008 .156 .053 .821 

Notch Length Pearson correlate .061 .028 .248* 1 .122 .712** .388** .134 

Sig. (2-tailed) .550 .782 .013  .228 .000 .000 .185 

Post Tentorial 

length 

Pearson correlate .225* .071 .263** .122 1 .048 .074 -.100 

Sig. (2-tailed) .025 .480 .008 .228  .637 .463 .321 

AT Pearson correlate .047 -.107 .143 .712** .048 1 .204* .079 

ICD Pearson correlate .019 -.057 .194 .388** .074 .204* 1 .052 

Sig. (2-tailed) .855 .571 .053 .000 .463 .041  .607 

cephalic index Pearson correlate -.173 .035 -.023 .134 -.100 .079 .052 1 

Sig. (2-tailed) .087 .726 .821 .185 .321 .436 .607  

**. Correlation  is significant at the 0.01  level (2‐tailed). *. Correlation  is significant at the 0.05  level (2‐

tailed). 
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Discussion 

Statistical analysis is done by using SPSS software release 16 .Quartile 

distribution is used to analyze the data7. Frequency distribution and 

parametric and non parametric correlation among data is analyzed. 

Correlation which is significant at the level of <0.01 is worth to mention. The 

correlation among variables is considered to be significant when the p value is 

< 0.01 and if it is < 0.05, more significant. 

 

In this study the relationships among the tentorial notch, 

mesencephalon, and oculomotor nerves were examined in 100 autopsy cases. 

One hundred statistical data were obtained for all variables. 

 

The notch length   is grouped into short, medium, long; maximum notch 

width is grouped into narrow, medium, wide by quartile distribution 

technique7. These data are interpolated into a matrix. The tentorial notch is 

classified from the matrix. 
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NOTCH LENGTH 

Notch length less than 48.6 is classified as short. 

Notch length more than 55.9 mm is classified as long. 

 

 Short Medium Long 

Quartile <48.6 48.7-55.8 >55.9 

Cases 26 47 27 

 

 

MAXIMUM NOTCH WIDTH 

Maximum notch width less than 27.4mm is classified as Narrow. 

Maximum notch width more than 31 mm is classified as wide. 

 

 Narrow Medium Wide 

Quartile <27.4 27.5-30.96 >30.97 

Cases 27 47 26 
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The tentorial notch is categorized into six major groups by applying quartile 

analysis to the NL and MNW over a continuum of values7. 

 

 

These groups were classified as long (27% of specimens), short (26% of 

specimens), and midrange (47% of specimens) for the NL, and wide (26% of 

specimens), narrow (27% of specimens), and midrange (47% of specimens) 

for the MNW. 

 

 

TYPES OF TENTORIAL INCISURA 

 Short Medium Long 

Narrow 10 12 5 

Medium 10 25 12 

Wide 6 10 10 
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These groups are combined into matrix .This matrix allowed us, to classify the 

tentorial notch into nine types. Using NL and MNW as variables tentorial 

notch is categorized as 

 

1. short and wide                 6% 

2. short and medium           10% 

3. short and Narrow                10% 

4. medium wide      10% 

5. classical       25% 

6. medium narrow   12% 

7. long wide     10% 

8. long medium    12% 

9. long and narrow       5% 
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5. Apicotectal distance, Notch length and the interpedunculoclival 

distance are positively correlated. 

 

6. There is no significant correlation between the apicotectal distance, 

interpedunculoclival distance and posterior tentorial length 

 

• Mean AGE is 38.7 with standard deviation of 17.13 range from 1 

to 77. 

 

• Mean Anterior Notch Width is 16.8 mm with standard deviation 

of 3.51 ranges from 10 to 30 

• Mean Max Notch Width is 29  mm with standard deviation of 3.18 

ranges from 21.1 to 38 mm. 

 

• Mean Notch Length is 52.2 mm with standard deviation of 5.2 

range from 36.7 to 66 mm. 

 

• Mean Post Tentorial length is 53.7 mm with standard deviation of 

6.88 ranges from 25.8 to 70.3 mm. 
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• Mean AT is 17.9 mm with standard deviation of 4.78 ranges from 

4.2 to 30.6 mm. 

 

• Mean ICD is 16.2 mm with standard deviation of 3.37 range from 

7.1 to 24.2 mm. 

 

• Mean cephalic index is 81.8 with standard deviation of 8.10 ranges 

from 67.7 to 133.4. 

 
 

 

In 1958 Sunderland classified notches as broad or narrow4. Corsellis 

suggested that patterns of herniation should be affected by notch size and 

shape1. Adler and Milhort classified notch in to 8 types by morphometric 

analysis7. 

 

Klintworth demonstrated that the tentorium and the tentorial notch 

differ significantly in orientation, size, and shape in different animal species2. 

In fish, reptiles, and amphibians, the tentorium cerebelli is absent. In some 

mammals, such as the rat and guinea pig, this dural partition is incomplete 

and does not meet in the midline. In higher mammals, such as the monkey and 
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human, the tentorial dura forms a crescentic diaphragm, which creates a 

partition between the cerebral and cerebellar hemispheres and a hiatus 

around the mesencephalon. 

 

 

Klintworth observed that the tentorium cerebelli emerged relatively late 

in evolution and that it first appeared as bilateral symmetrical folds of dura 

mater on either side of the brain stem in the cerebrocerebellar fissure. 

Gradually the falx cerebri became attached to more and more of the 

tentorium cerebelli and a straight sinus formed within the junction. 

Subsequent evolution of the tentorium cerebelli is characterized by an 

increase in the length of the straight sinus 
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This is study is not done in Indian population previously. When 

compared to western population the notch length is small in Indian 

population. Comparison of various studies is given in the following table. 

 

Author Notch 

length 

Notch 

length 

average 

Notch 

width 

Notch width average 

Adler7 44-70 57.7 24.5-39 29.6 

Rhoton18 46-75 52 26-35 29.6 

This study 36.7-66 52.2 21-38 29 

Sunderland4 44-75 - - - 

Corsellis1 45-75 - - - 

Bull3 49-76 56   

 

 

The signs, symptoms, and neuroanatomical distortions that occur with 

parenchymal herniation through the tentorial aperture were studied by a 

number of authors11, 17, 19, 21, 34, 41, 44, 45.The neuropathological sequelae of 

transtentorial herniation were consistently found and demonstrated grooving 

and contralateral displacement of the brainstem, medial displacement and 
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herniation of the hippocampal gyrus, compression of the third cranial nerves, 

and brainstem hemorrhages. 

 

Despite our clinicopathological understanding of transtentorial 

herniation, the reasons for differing signs of neurological deterioration that 

appear among patients remain unclear. Similarly, the anatomical mechanism 

for the occurrence of a false localizing sign is understood, but its incidental 

occurrence has been difficult to explain. The dissimilarity in tentorial notch 

morphology and regional anatomy may help elucidate this phenomenon1, 5. 

 

It has been shown that long and wide notches contain a greater amount 

of cerebellar tissue than short and narrow notches. There is a strong 

relationship between large apertures and the amount of exposed cerebellar 

tissue18. 

 

In contrast, small apertures contained minimal cerebellar tissue. These 

findings may have implications regarding the propensity for transtentorial 

herniation of cerebellar or cerebral parenchyma in a rostral or caudal 

direction, respectively. 
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When the brain is examined at post-mortem, the usual practice is to cut 

both the falx and the tent and thus grossly distort the anatomy 3.This is 

circumvented by studying live human beings using T 2 w MRI.  The dorsum 

sellae, interpeduncular fossa, and notch apex are anatomical landmarks easily 

seen on sagittal, axial, and coronal MR and CT images. It can be easily 

studied in T 2 weighted image26, 31, 34, 32, 41, 42. 

 

Using these studies, IC and AT distances and the NL and MNW can be 

measured. Notch type and brainstem position were identified. Using these 

images and measurements, determination of the size of the tentorial aperture 

and the position of the brainstem is easily measured in live human beings and 

helpful in various approaches in and around tentorial hiatus26, 31, 34, 32, 41, 42. 
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Conclusions 
 

 

The following goals have been achieved by this study 

 

1. The tentorial notch has been classified in Indian population as follows 

a. short and wide                 6% 

b. short and medium           10% 

c. short and Narrow                10% 

d. medium wide      10% 

e. classical       25% 

f. medium narrow   12% 

g. long wide     10% 

h. long medium    12% 

i. long and narrow   5% 

 

 

2. Notch length, Maximum notch width, Interpeduncular , apico tectal, 

posterior tentorial  distances  have been measured in Indian population. 
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a. Mean Anterior Notch Width is 16.8 mm ranges from 10.9 mm to 

30 mm. 

b. Mean Max Notch Width is 29 mm ranges from 21.1 to 38 mm. 

c. Mean Notch Length is 52.2 mm range from 36.7 mm to 66 mm. 

d. Mean Post Tentorial length is 53.7  mm ranges from 25.8 mm to 

70.3 mm. 

e. Mean Apico Tectal length is 17.9mm ranges from 4.2 mm to 30.6 

mm. 

f. Mean Interpedunculo clival distance is 16.2 mm range from 7.10 

mm to 24.20 mm. 

g. Mean cephalic index is 81.8 ranges from 67.7 to 133.4 . 

 

 

3. Cephalic index is included in this study and no variable correlated with 

the cephalic index. 

 

 

4. Age and sex have no influence over the tentorial hiatus. 
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5. Morphometric variation is implicated in, variation of clinical 

presentation in tentorial herniation. 

 

 

6. Morphometric variation in pre operative live patients measured  by 

MRI is useful in neurosurgical decision making 

 

 

7. In this study 

 

1. Maximum notch width  positively correlates with the notch 

length 

2. Anterior notch width  positively correlates with the maximum 

notch width 

3. Cephalic index  does not correlate with any of the variables I 

studied 

4. There is no significant correlation between the notch length 

and the posterior tentorial length. 

5. Apicotectal distance, Notch length and the interpedunculo 

clival distance are positively correlated. 
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6. There is no significant correlation between the apicotectal 

distance, interpedunculo clival distance and posterior tentorial 

length 
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Proforma 

1.   Serial No

2.   Name 

3.   Age 

4.   Sex 

5.   Cause Of Death

6.   Cadaveric Dissection Done On

7.   Time After Death

8.   Photographs

9.   Anterior Notch Width,

10.   Maximum Notch Width

11.   Notch Length

12.   Posterior Tentorial Length

13.   Apicotectal Distance,

14.   Interpedunculoclival Distance

15.   Cephalic Index
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Name Age Sex Anterior 
notch width 

Maximum 
notch 
width 

Notch  
length 

Posterior 
tentorial length 

Apico tectal 
distance 

Interpedunculo 
clival distance 

AP BR Cephalic 
index 

Alagar swamy 61 M 22.9 33.9 56 58.6 23.1 22.1 175 150 85.71429 

Alagumuthu 46 M 27.1 29.5 47.6 55.6 18 17.5 177.3 146 82.34631 

Alagumani 47 F 21.5 31 58.4 55 24.9 16.9 172.7 140.3 81.23914 

Anbarasan 1 M 25 29 43.6 42.4 13.7 15.3 124.6 111.8 89.72713 

Anitha 30 F 25 38 50.2 57.4 16.5 15.9 163.9 128.4 78.34045 

Arulraj 33 M 21.5 32.4 62.9 66.7 27.1 20.5 183.8 157.8 85.85419 

Balammal 39 F 20.8 31.3 53.7 52.5 19.9 15 169.6 127.7 75.29481 

Balasubramanium 50 M 20.4 27.8 45 52.1 11 18.8 180.1 141.1 78.34536 

Chandrasekaran 56 M 23.1 31.2 44.5 57.3 15.5 15.5 183.5 142.1 77.43869 

Cellapandi  M 22.2 31.7 53.6 48 15 20.5 188.1 154.1 81.92451 

Cinnaih 4 M 18.3 26 46.3 56.4 14.2 7.1 152.3 130.8 85.88313 

Chitra 26 F 15.5 29.9 49.5 41.9 19.2 11.9 161.1 133.6 82.92986 

Chitra 38 F 14.6 27.8 57.1 46.2 20.2 18.6 179.7 142.1 79.07624 

Dhanasekaran 24 M 15.8 29.9 56 68.9 30.6 12.9 178.6 146.4 81.97088 

Durairaj 61 M 16.2 31 45.6 60.6 15.9 15.2 182.5 140.7 77.09589 

Fathimuthu 31 F 17.9 31.3 57.6 56.8 23.4 15.5 167.2 143 85.52632 

Govindan 52 M 16.5 26 48.6 59.8 11.7 17.4 186.7 136.1 72.8977 

Govindaraj 14 M 15.2 26.6 56.7 25.8 25 15.4 165 140.7 85.27273 

Harini 1 F 10.9 21.1 45.3 48.4 10.2 20 134 123.2 91.9403 

Indirani 36 F 16.6 29.8 45.5 50.6 14.7 14.8 175.5 146 83.19088 

Iyyapan 77 M 18.7 33.1 63.3 58.7 22.4 24.2 184.3 144.2 78.242 

Jayakrishnan 32 M 19.7 29.9 55.6 65.8 17.8 18.7 177 146.7 82.88136 

Jothi 22 F 19.7 28.3 47 57.3 12 17.8 169.2 142.8 84.39716 

Aaudaiammal 60 F 12.1 29.8 48.4 51.8 16.2 16.5 172.9 133.2 77.03875 

Alagar swamy 35 M 16.1 25.9 55 47.1 17 17.9 195 132.1 67.74359 

Chellammal 31 F 17.2 26.7 50.8 54 14.1 16.1 181.2 128 70.64018 

Dharmar 50 M 16.4 28.3 49 51.4 17.4 19.8 177 155.9 88.0791 

Janaki 53 F 20.6 33.6 50.6 46.4 4.5 8.9 178.6 158.3 88.63382 
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Kaspar 55 M 18.2 30.4 50.3 52.9 21.7 15.9 188.7 149.1 79.01431 

Maheswari 23 F 18.2 29.4 56.6 49.7 22.5 15.5 174.8 139.4 79.74828 

Marimuthu 11 M 14.4 28.3 49.7 51.9 16.6 15.2 175.1 141.6 80.86808 

Murugan 48 M 15 25.2 51.4 52.2 15.5 16.1 181.5 143 78.78788 

Nagammal 63 F 15.7 33.4 36.7 62.2 7 7.2 181.4 136.4 75.19294 

Nallusamy 62 M 16.5 29.4 49.7 53.7 16.9 17.7 175.8 135.3 76.96246 

Nandhini 19 M 17.5 22 50.3 47.6 14.6 19.9 161.5 136 84.21053 

Nehru 28 M 13 29.7 44.2 55.1 8 13.1 193.4 136.7 70.68252 

Petchiammal 60 F 15 30.8 51.5 56.9 16.1 17.9 189.5 141.9 74.88127 

Prabaharan 17 M 18.2 27.6 54.3 47.5 18.4 17.9 186.7 145.1 77.71826 

Rajamohamed 45 M 14 25.5 52.7 56 15.9 19.8 193.6 156 80.57851 

Rajendran 38 M 15 30.8 50.1 59.2 16.8 11.9 188.3 144.1 76.52682 

Sankilipandian 55 M 17.7 34.6 44.2 58.6 7.1 13.9 182.1 149.3 81.98792 

Santhanam 60 M 15.4 35.4 59.9 58.9 21.1 22.5 196.5 150.1 76.38677 

Saraswathy 48 F 14.1 28.1 45.2 47 13.6 12.4 173.4 143.3 82.64129 

Selvaraj 54 M 22 31.1 55.9 70.3 16.1 14.5 189.1 155.2 82.07298 

Saundarapandi 14 M 15.7 26.9 48.6 60 11.9 14 180.5 146.5 81.16343 

Tamilarasu 26 M 17.1 24.1 52.7 43.8 16.3 13.9 174.8 132.6 75.85812 

Thangaraj 48 M 17.9 30.5 54.7 61.4 19.6 20 183 143.4 78.36066 

Thirumurugan 19 M 22.7 28 54.4 46.9 19.1 18.6 172.7 137.5 79.61783 

Valarmathy 45 F 15.7 24.7 47.5 50.3 14.3 15.3 183.9 142.6 77.54214 

Viganesh 23 M 11.2 28.7 53.3 59.7 20.6 17.6 185.7 143.2 77.11362 

Vijayarani 38 F 12.9 28 56.7 53.3 25.9 15.2 170.2 141.4 83.07873 

Balamani 22 F 17.8 24.8 50.8 53.6 18.5 16.1 176.5 143 81.01983 

Balankani 2 M 22.7 29.1 50.7 38.9 15.6 22 145.6 138.6 95.19231 

Chinnaponnu 45 M 14.7 24.5 46.6 58.5 11.9 15.7 180.1 139.5 77.45697 

Fathimabeevi 77 F 12.6 30.1 53.8 49.7 17.4 15.4 174.2 147 84.38576 

Jeyalakshmi 54 F 15.7 22.2 44.1 46.8 4.2 11.8 175.5 138.1 78.68946 

Kumar 34 M 17.8 25 43.2 47.6 14.9 10.7 179.7 154 85.69839 

Lalitha 16 F 16.1 25.2 51.2 40.6 19.9 13.8 159.7 143 89.54289 
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Mahadevi 22 F 11.2 26 57.8 61.4 21.8 17.6 175.8 148.2 84.30034 

Muniyandi 61 M 16.1 29.8 50.4 50.3 19.6 15.6 180.8 153.6 84.95575 

Ramasamy 23 M 14.4 29.1 45 56.3 15.3 18.6 181.4 142.3 78.44542 

Kalidhas 51 M 14.4 29.1 55.7 59.8 21.8 17.8 193.2 152.8 79.08903 

Kannagi 36 F 18.3 27.4 51.7 55.9 17.7 13.7 173.5 144.7 83.40058 

Karuppaswamy 68 F 15.8 30.7 52.1 44 19.1 18.3 174.6 134.1 76.80412 

Karuthakannan 52 F 16.8 29.1 56.1 56.5 22 13.5 190.7 137.3 71.9979 

Katheeja 16 F 15.1 31.6 50.2 51 15.6 18.1 165.8 149.1 89.92762 

Kaja 48 M 17.2 28.5 51 51.7 18.6 14.6 176.3 143.6 81.45207 

Kumar 34 M 23.2 23.2 54.6 59 15.7 10.5 177.6 156.3 88.00676 

Lakshmi 36 F 15.5 27.7 52.9 58.5 18.7 14.5 170.8 140.6 82.3185 

Lakshmi 35 F 17.6 29.8 56.1 51.4 20 17.1 179 149.7 83.63128 

Maheswari 25 F 15.8 27.4 49 50.8 17.8 14.7 176.4 138.4 78.45805 

Mariammal 38 F 16.9 28.3 58.5 56.4 21.7 13.4 140.5 187.5 133.452 

Mariappan 50 M 16.5 33.1 54.5 55.9 20.4 17.6 166.8 145.1 86.99041 

Marimuthu 58 M 17.2 33.7 60.1 63.5 22 21.8 190.9 153.9 80.61812 

Muthulakshmi 26 F 16.7 22.7 46.3 54.1 15.1 15.1 168.9 128.7 76.19893 

Naseem nisha 22 F 12.7 26.7 54.4 55.9 20.5 13.4 179.1 136.2 76.0469 

Palani 52 M 13.7 30.6 55.3 52.7 24.4 15.1 185.6 155.6 83.83621 

Palaniammal 56 M 18.6 28.1 49.7 52 22.1 11.6 185.4 150.7 81.28371 

Porkunam 37 F 15.5 33 62.7 55.6 20.6 22.9 197.8 157.7 79.727 

Perumal 46 M 13.3 30.6 48.7 54.3 15.4 18.6 179.1 139.1 77.66611 

Pitchaimani 39 M 15.5 24.2 57.8 50.9 21.9 12.8 184.4 146.4 79.39262 

Rajeswari 24 F 14 28.1 56.7 63.9 16.8 21.8 169 146 86.39053 

Ramalakshmi 27 F 16.5 31.3 51.7 51.2 21.3 17.7 182.6 143.3 78.47755 

Rajinamary 53 F 16.2 27.4 56.7 59.9 27.9 13.3 171.4 143.3 83.6056 

Renuka 23 F 14.4 28.1 59.1 53.2 22.8 19.7 176.8 147.5 83.4276 

Renuka 48 F 13.3 25.6 56.6 50.8 24.1 13.3 175.5 141.5 80.62678 

Sankilipandian 55 M 13.7 29.6 64.5 34.3 26.7 17.9 183.3 156.3 85.27005 

Sathiskumar 33 M 16.5 29.9 59.4 64.1 21.1 21.3 190.4 154.7 81.25 
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Selvapandi 14 M 18.1 33.7 48 49.9 15.7 18.1 167.8 143.3 85.39928 

Selvi 29 F 13.7 29.5 52.3 50.8 18.5 16.8 180.6 146.5 81.11849 

Soornavijaya 50 M 15.8 32.7 53.1 50.2 15.9 19.8 175.2 144.4 82.42009 

Subramani 61 M 14.2 30.8 53.4 64 16.9 20.3 183.3 143.8 78.45063 

Sumathi 24 F 16 27.7 54.6 57.7 19.9 16 176.4 136.5 77.38095 

Swaminathan 42 M 15.2 30.9 48 55.1 19.5 11.5 182.4 144.9 79.44079 

Thavasi 32 F 12.3 28.8 48.4 54.6 16 20 175.3 139 79.29264 

Palanikumar 38 M 12.4 29.7 55.9 53.7 16.9 21.4 150.3 184.4 122.688 

vivekanandhan 45 M 30 32 55 60 12 12 176 148 84.09091 

Tholkappium 37 M 23 35 66 55.4 20.4 13.3 184 140.3 76.25 

Mahalingampillai 76 M 14.2 23.4 45.3 52.1 21.2 13.3 178.3 146.5 82.16489 

Vijaya 38 F 12.9 34.3 55.2 52.7 24.3 14.1 173.5 139.1 80.17291 
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