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Abstract
Details the various brain hemorrhage - subdural (SDH), leptomeningeal (LMH), 
intracerebral (ICH), intraventricular (IVH), subependymal (SEH) and, as well as 
bleeding in the cerebellum (CH). All types of hemorrhages are considered from 
the perspective of the nosological principle, and therefore data on their frequency, 
etiology and pathogenesis, classification, morphology, clinical manifestations, 
complications, and prognosis are given. In the presentation of material on SDH, 
four main pathogenetic mechanisms are presented, from which it can be seen 
that SDH in newborns is not always the result of birth trauma. In the section of 
LMH, their morphological classification is given, and the need for separation of 
LMH into subarachnoid hemorrhage (SAH) and subpial hemorrhage (SPH) is 
emphasized. The original morphological classification of IVH is given, taking 
into account the amount of blood flowing and its distribution along the flow of 
the cerebrospinal fluid. The importance of detecting blood in the subarachnoid 
space of the spinal cord is emphasized. There are two main forms of ICH: sub-
cortical-cortical and periventricular. Three main forms of hemorrhage in the cer-
ebellum are considered.

Keywords
Subdural hemorrhage · Leptomeningeal hemorrhage · Intracerebral  
hemorrhage · Subependymal hemorrhage · Intraventricular hemorrhage · 
Hemorrhages in the cerebellum

14.1  Subdural Hemorrhage

Subdural hemorrhage (SDH) should be considered as a type of fetal and neonatal 
cerebrovascular disturbance. Firstly, it is localized between dura mater and arach-
noid mater of the brain; secondly, it’s a consequence of rupture (arrosion) of 
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cerebral blood vessels (e.g., sinuses, arachnoid mater); and thirdly, it is closely 
related to other disturbances of cerebral hemodynamics leading to potential cerebral 
infarction, complicating intraventricular hemorrhage, etc.

Classification. Depending on effused blood localization, SDHs are classified as 
(1) supratentorial hemorrhages, (2) subtentorial hemorrhages, and (3) suprasubten-
torial hemorrhages (see Fig. 14.1). These SDHs may be both unilateral and bilat-
eral ones. In general, they are associated with ruptured cerebellar tentorium. 
Besides, (1) convexital, (2) convexital basal (Fig. 14.2), (3) basal, and (4) inter-
hemispheric SDHs may be observed. As a rule, they arise from ruptures of bridging 
and meningeal veins. SDHs caused by ruptured cerebral falx are less common. As a 
result of blood breakthrough from the cerebral cisterna magna, it wraps the spinal 
bulb and fills the posterior cranial fossa.

a b

Fig. 14.1 Bilateral SDH in a 16-day-old neonate. (a) Supratentorial SDH representing blood 
clots. (b) Suprasubtentorial SDH (cerebellum is removed)

a b

Fig. 14.2 SDH. (a) Bilateral convexital SDH in a neonate. (b) Dextral convexital basal SDH
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Incidence. Incidence of SDH is 27.4–54.5% of all the intracranial hemorrhages 
occurred in fetuses and neonates [1, 2]. According to our findings, SDHs are 
detected in 125 (25.6%) of 488 intranatal dead fetuses and neonates except for those 
with CNS/musculoskeletal disorders and embryotomy cases; SDHs were the most 
common in fetuses (40.6%) and neonates who died within the first day postpartum 
(32.8%). In subsequent days, SDH incidence reduced to 13%; within 5–7 days post-
partum, it increased to 28.5% with further decrease to 16%. However, SDHs were 
not detected since 15th day postpartum (see Table 14.1).

Many researchers mention that SDHs are more common in mature fetuses and 
neonates [3–5]. At the same time, according to several authors, increased proportion 
of immature infants with SDH is observed. Also, our findings demonstrate correla-
tion between increase in birth weight of fetuses and neonates and higher SDH inci-
dence (Table 14.2). These results allow consideration that delivery biomechanics 
and delivery course pattern are integral to pathogenesis of SDH. In particular, they 
depend on fetal weight and size meaning spatial relationship between sizes of fetal 
head and maternal parturient canal. It will be appreciated that the stronger force 
impact on fetal head is, the greater tension of its compensatory mechanisms 

Lifetime 
(days)

Number of 
deaths

Including ones with 
subdural hemorrhages
Abs. %

Intranatal 
death

91 37 40.6

1 day 137 45 32.8
2 days 64 13 20.3
3 days 45 7 15.5
4 days 23 3 13
5 days 14 4 28.5
6 days 16 4 25
7 days 18 4 22.2
8–15 days 50 8 16
16–30 days 30 – –
Total 488 125 25.6

Table 14.1 Incidence of subdural 
 hemorrhages in fetuses and neonates 
considering their lifetime

Weight (g)
Number the 
deaths

Including ones with 
subdural hemorrhages
Abs. %

1000–1499 65 9 13.8
1500–1999 118 20 16.9
2000–2499 121 29 23.9
2500–2999 54 16 29.6
3000–3499 51 17 33.3
3500–3999 42 15 35.7
>4000 37 19 51.3
Total 488 125 25.6

Table 14.2 Incidence of subdural 
hemorrhages in fetuses and neonates 
considering their birth weight
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ultimately associated with head configurability is observed. It means more likely 
failure and damage of these mechanisms. Tentorial tears and SDHs are the most 
common consequences.

Besides, incidence of SDH associated with pelvic presentation is detected to be 
higher than in fetuses with cephalic presentation (especially, in mature and large 
fetuses). Thus, incidences of SDHs associated with cephalic and pelvic presentation 
are 16.1% and 35.8%, respectively, in premature infants. These values are 26.3% 
and 80%, respectively, in mature infants. These findings correspond with known 
data that pelvic presentation leading to more frequent cranial birth trauma is very 
unfavorable factor for fetal condition. Also, it correlates with basic patterns of tento-
rial tears (ruptures). It’s hardly surprising because tentorial tears are key factors of 
SDH.

Etiology and pathogenesis. SDH genesis is linked with several factors including 
fast (accelerated) or prolonged labor, imbalance between sizes of fetal head and 
maternal parturient canal, pelvic rigidity, excessive head configuration, forceps 
delivery or vacuum extraction, difficult head extraction, obstetric aids, pelvic pre-
sentation, etc. SDH risk factors are divided into four groups: (1) maternal risks (e.g., 
primipara, old pluripara, narrow parturient canal), (2) fetal risks (large mature fetus, 
premature fetus), (3) labor risks (accelerated/prolonged labor), and (4) birth risks 
(pelvic extraction, foot/face/frontal presentation, complicated forceps extraction, 
and rotation) [5]. Causes and factors mentioned above result in ruptures of dura 
mater duplication, veins, and sinuses. However, it appears that, first of all, these 
causes lead to excessive rapid/asymmetrical configuration of a fetal head. This 
abnormal configuration is associated with ruptures of tentorium, cerebral falx, 
veins, etc. resulting in SDH.

Literature data provide very fuzzy information about SDH sources. Tentorial and 
venous tears are the most common reported facts. On the one hand [5], three main 
SDH sources are reported such as (1) tear of “bridging” veins located between the 
brain and sinuses, (2) tear of dura matter duplication, and (3) tear of sinuses local-
ized along the edges of fractures or bone disconnection. According to Romodanov 
and Brodsky [6], there are two primary sources of SDH: (1) cerebral superficial 
veins opening into the superior sagittal sinus (i.e., the most common case) and (2) 
infratentorial and extratentorial branches of transverse and straight sinuses and 
branches of the vein of Galen (occasionally, the vein of Galen itself and sinuses) [6]. 
As per Volpe [5], four main sources of SDH are mentioned: (1) tentorial injury asso-
ciated with ruptures of straight sinus, the vein of Galen, lateral sinus, and infratento-
rial veins, (2) occipital osteodiastasis complicated by ruptured occipital sinus, (3) 
injured falx combined with ruptured inferior sagittal sinus, and (4) ruptured cerebral 
superficial veins. Along with this, several authors consider that SDHs may occur in 
a diapedetic manner [5].

According to my own findings [1], SDH was caused by the following ruptures: 
(1) tentorial tears (76.8%) (at that, 12% of tentorial tears were associated with rup-
tured veins opening into the superior sagittal and transverse sinuses); (2) ruptures of 
cerebral falx (3.2%); (3) ruptures of cerebellar tentorium and cerebral falx (4%); (4) 
ruptures of tentorium, cerebral falx, and veins opening into the transverse sinus 
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(0.8%); (5) ruptured branches of the vein of Galen (1.6%); (6) ruptured veins open-
ing into the superior sagittal sinus (3.2%); (7) ruptured veins opening into the trans-
verse sinus (4%); (8) ruptured superior cerebellar veins opening into transverse and 
straight sinuses (2.4%); and (9) ruptured pia mater associated with blood release 
from the fourth ventricle (2.4%). A bleeding point was not detected in 2 of 125 
cases. It may be caused by meningeal surface rupture or blood leakage from sub-
arachnoid space induced by subarachnoid hemorrhage. In virtue of the mentioned 
data, 4% of SDHs were not caused by mechanical birth trauma of a fetal head. 
Therefore, even SDH is not always caused by a trauma. Sometimes it is found in 
neonates who underwent Cesarean section. As per our findings, SDHs were detected 
in one fetus, and four neonates experienced this very surgery. However, three cases 
of SDH were related to a birth trauma because of in-labor surgery complicated by 
quite configured fetal head.

Four primary mechanisms (ways) of SDH can be distinguished (Fig. 14.3): (1) 
birth trauma combined with ruptures of TC, cerebral falx, bridging veins, etc. (see 
Figs. 7.15, 7.18, 7.19, 7.26, 14.1, 14.2), (2) purulent meningitis resulting in vascular 
wall arrosion and blood breakthrough into subarachnoid and subdural spaces (see 
Fig. 14.4), and (3) intraventricular hemorrhages associated with blood transfer into 
the cerebral cisterna magna and further blood breakthrough into the posterior cra-
nial fossa (see Fig. 14.25b, c) and (4) with subarachnoid hematoma leading to rup-
ture of the arachnoid and SDH (Fig.  14.15). The first way of SDH is the most 
common one. Nevertheless, other routes should be also considered to rule out 

Tears of the tentorium
cerebelly, falx, bridging  

veins, etc.

Subarachnoid
hematoma 

Purulent
meningitis 

Intraventricular
hemorrhage

Birth trauma

Arose of the vessel
wall

The transfer of blood into a 
cisterna magna, rupture of

the arachnoid 

Tears of the
arachnoid 

Subdural
hemorrhage 

Fig. 14.3 Basic mechanisms of subdural hemorrhage in fetuses and newborns (scheme)
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identification of SDH with a birth injury. SDHs may result from ruptured aneurysm, 
ruptured arachnoid mater above SAH, etc.

Tentorial tears are the most frequent source of SDH. Read more about mecha-
nisms and patterns of these ruptures in the Part 1 of this book.

Cerebral falx is the second-place source of traumatic SDHs demonstrating sur-
face rupture, rupture, perforation, and hemorrhage. Due to greater strength, rup-
tured falx is significantly more uncommon than tentorial ruptures. Mainly, they are 
localized in the posterior third. Mechanisms of both tentorial and falx ruptures are 
associated with excessive configuration of a fetal head. However, these mechanisms 
have different interpretations. Cerebral falx is suggested to be ruptured because of 
head compression from the base toward the roof [7]. Increased vertical (craniocau-
dal) and fronto-occipital head dimensions [8], as well as fronto-occipital head elon-
gation (especially one associated with face or frontal presentation [5]), are reported 
to be of importance for ruptured cerebral falx.

Rupture of superficial cerebral veins is one of SDH sources. Moreover, several 
authors [6, 9] consider it as a key factor. Ruptures of veins opening into the superior 
sagittal sinus that is located between the brain and sinus (i.e., so-called bridging 
veins), as well as veins opening into transverse sinus, are the most common. Also, 
other veins (middle cerebral veins, cerebellar veins, etc.) can be ruptured. Mechanism 

a b

Fig. 14.4 SDH associated with blood clots on dura mater of parietal bones. (a) Blood clots on 
dura mater of skullcap bone inner surface in a 16-day-old neonate (arrows). (b) SDH induced by 
vascular wall arrosion in the setting of purulent meningitis in a 5-day-old neonate. Below, SAH on 
convexital surface of the right cerebral hemisphere along with blood breakthrough into subdural 
space. Above, a reversed bone plate adjacent to cerebral hemisphere with present SDH (arrow)
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of concerned injuries is associated with abnormal configuration of a fetal head and 
secondary cerebral displacement combined with venous tension. According to 
Romodanov and Brodsky [6], the mechanism of venous rupture is related to over-
lapping of adjacent margins of parietal bones (“shearing” bone dislocation) leading 
to rupture close to the opening into the superior sagittal sinus [6]. I am under the 
impression that this mechanism is unlikely because ruptures are mainly located near 
venous exit which points from cerebral hemispheres although bone displacement 
induces venous tension and potential ruptures.

Ruptured vein of Galen is very uncommon and found especially in stillborns with 
gross injury. Branches of this vein are ruptured more frequently. The origin of these 
ruptures is explained by elongated fronto-occipital dimension of a fetal head. 
However, some authors [10] reported the importance of fronto-occipital compres-
sion of a fetal head inducing looping and obstruction of the vein of Galen which is 
under risk of rupture.

Due to significant pressure on suboccipital region, pelvic presentation causes 
potential separation of squama occipitalis from lateral parts leading to formation of 
the so-called occipital osteodiastasis [11]. Also, forceps application may result in 
this injury associated with cephalic presentation. Occipital osteodiastasis causes 
ruptures of occipital sinus, dura mater veins, and veins opening into straight and 
transverse sinuses in the setting of blood leakage into the posterior cranial fossa.

Pathomorphology. A bleeding point determines SDH topography. Tentorial tears 
are often associated with suprasubtentorial hemorrhages. Ruptured superior tento-
rial folium (i.e., surface rupture only) may be combined with nothing else but supra-
tentorial blood pooling. Subtentorial hemorrhage arises in the setting of ruptures of 
cerebellar veins, branches of the vein of Galen and sinuses, as well as blood release 
from the fourth ventricle. Ruptured falx results in blood localization in the inter-
hemispheric fissure. Ruptured superficial cerebral veins are associated with con-
vexital and convexital basal hemorrhages; what is more, unilateral ones are more 
common. As a rule, effused blood remains liquid for about a week before clotting. 
Blood clots are found on dura mater after cephalotomy and bone plate elevation.

Typically, bilateral suprasubtentorial (36.8%) or supratentorial (16%) SDHs 
were observed. Mainly, unilateral sinistral supratentorial SDHs (40%) were men-
tioned in central cranial fossae above cerebellar tentorium wrapping occipital cere-
bral regions. Sometimes they affected convexital hemispheric surfaces. 7.2% of 
SDHs were detected in posterior cranial fossa only. In general, pelvic and cephalic 
presentations were associated with bilateral and unilateral SDHs, respectively.

Aside from SDH, cephalhematomas (16.4%), epidural hemorrhages (1.6%), 
cranial (2.4%) and spinal (2.4%) fractures, as well as epidural (19.2%) and sub-
dural (17.6%) hemorrhages into the neural canal were mentioned in some fetuses 
and neonates. In 60% of cases on my material [1], SDH was combined with a 
number of cerebral lesions due to cerebral hemodynamic disorders, various hem-
orrhages: subarachnoid (42.4%), cerebellum (18.4%), intraventricular (18.4%), 
subependimal (12%) and intracerebral (1.6%), as well as periventricular leukoma-
lacia (12%).

14.1  Subdural Hemorrhage
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Old SDHs may be observed in infants with mild birth trauma associated with 
mild tentorial tears and small blood effusion into subdural space (Fig.  14.5). 
Infections are the most common cause of infant mortality. Thus, this hemorrhage 
was mentioned in an infant who died from RS infection. There were no blood clots 
detected on brownish cerebral hemispheric surface (Fig. 14.5). Microscopic testing 
revealed thin subarachnoid blood layer containing siderophages which underwent 
invasion of capillaries and thin sheath above the hemorrhage (Fig. 14.6). Ischemic 
neurons and subcortical leukomalacia areas were found in cortical and subcortical 
regions, respectively.

a b

Fig. 14.6 A SDH (arrows) in an infant (aged 2 months and 8 days). (a) SDH associated with 
siderophages above the arachnoidea with compressed cells without erythrocytes. (b) Thin SDH 
layer above the arachnoid membrane covered by a thin sheath. H&E. ×400

a b

Fig. 14.5 SDH in an infant (aged 2 months and 8 days) who died from RS infection. (a) Brownish 
arachnoid mater as a consequence of arachnoid hemosiderin pools. (b) Cicatricial recess in cere-
bellar tentorium on the site of ruptured superior folium (arrow)
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14.1.1  Clinical Presentation, Diagnosis, Prognosis, 
and Complications

Morphological data mentioned above indicate prevalent combined CNS injuries and 
allow consideration that SDHs and other pathological processes can determine general 
clinical presentation and severity of neonate’s condition. That’s why, diagnosis and con-
sideration of all present conditions are essential factors of appropriate treatment and 
prognosis. However, SDH diagnosis is of critical importance because several cerebral 
injuries are associated with/induced by SDH even during neonatal period. Hence, timely 
surgical treatment enables lifesaving of several infants at the moment. Blood evacuation 
is carried out by subdural puncture via anterior fontanel or by craniotomy.

There are two main clinical variants of SDH: 1) supratentorial hemorrhage and 
2) subtentorial hemorrhage. On the other hand, the first type may be characterized 
by asymptomatic course demonstrating small blood effusion. On the other hand, 
manifestations can include hemiparesis positioned contralaterally to a hematoma, 
partial seizures, mydriasis localized homolaterally to hemorrhage, eye deviation 
contralateral to hemiparesis (“look at a hematoma”), hyperexcitability, and advanced 
intracranial hypertension. Cranial transillumination is an available informative 
diagnostic method demonstrating a decreased luminescence focus above a hema-
toma. As for CT and MRI, subdural hemorrhage is visualized as a high-density 
“crescent area” adjacent to skullcap. NSG reveals signs of homolateral hemispheric 
compression and midline structure shift contralateral to the focus; however, small 
SDHs may remain undetected. Doppler encephalography detects decreased blood 
flow rate homolateral to a hematoma. Clinical presentation may be complicated by 
bilateral SDH with different intensities on each side.

The second type (i.e., subtentorial hemorrhage) is combined with acute 
intracranial hypertension, tonic seizures, bulbar disturbances, advanced depres-
sion of consciousness and coma, as well as disorders of respiratory and heart 
activities. According to the classification of perinatal nervous system lesions in 
newborn guidelines (1999) developed by leading Russian pediatric neurolo-
gists, there are two types of courses of this abnormality (i.e., catastrophic and 
subacute advanced ones). With catastrophic flow from the first hours and min-
utes of life, signs of compression of the brain stem develop: coma, episthoto-
nus, divergent strabismus, impaired pupillary reactions, floating movements of 
eyeballs, fixed eyes. Advanced cardiovascular and respiratory disorders are 
observed. Subacute advanced course is associated with clinical signs of SDH 
developed in several hours or days postpartum (i.e., after relatively favorable 
period). At the same time, intracranial hypertension, seizures, eye movement 
disorders, bulbar syndrome, as well as respiratory and cardiovascular failures 
are detected. Owing to high risk of tonsillar herniation into the great foramen, 
lumbar puncture is contraindicated. NSG reveals areas of increased echo-
genicity in the region of posterior cranial fossa, blood clots, and deformed IV 
ventricle. CT and MRI are the most informative testings to detect hematomas 
in the posterior cranial fossa. Generally, lethal outcomes are mentioned among 
infants with this type of SDH.

14.1  Subdural Hemorrhage
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The outcome is caused by compression and SDH-induced displacement of vital 
regions of cerebral stem, as well as respiratory and vasomotor medullary centers 
resulting in respiratory disorders and heart arrest.

Also, Volpe [5] distinguishes two types of SDH clinical courses. Acute massive 
SDH induced by tentorial tear and leading to compression of midbrain and superior 
pons is associated with clinical symptoms including stupor, coma, asymmetrical 
breathing, pendular eye movement, anisocoria along with weak pupillary light 
response, rigid occipital muscles, etc. Subacute SDH is associated with neurological 
disorders arising at the end of the first day or in several days postpartum. Moreover, 
more favorable course of convexital hematomas associated with venous ruptures is 
observed depending on their dimensions. The manifestation includes hyperexcit-
ability, seizures, hemiparesis, eye movement which is contralateral to hemiparesis, 
etc. Focal symptoms are more common in 2–3 days postpartum. Massive SDHs 
may lead to infarction of underlying cerebral matter. Small hematomas may resorb 
in survived infants. Greater ones undergo invasion of connective tissue and capillar-
ies with further transformation into bone tissue.

For treatment it is important to know whether the blood is in a liquid or coagu-
lated state. This can be determined in an MRI study, taking into account the activity 
of the MR signal in T1 and T2 suspended states: at T2-weighted mode, the signal 
from blood clot will be reduced.

SDH prevention is closely related to pathogenesis comprehension. Knowledge 
of SDH mechanism may allow prevention of complicated asynclitic head fitting 
which remains undiagnosed or considered as “physiological” asynclitism some-
times. Although the latter promotes passage of a fetal head, it is associated with 
unequal distribution of tension force between both halves of cerebellar tentorium. 
From a perspective of a lying-in woman, cerebellar tentorium may rupture during 
“normal” labor. However, from a perspective of a fetus or a neonate, labor may be 
complicated by SDH. Thus, the absence of labor abnormality signs is not the reason 
against the key role of labor biomechanism, in particular, in genesis of tentorial 
tears and SDHs.

Preliminary definition of potential SDH localization may be facilitated by con-
sideration of prevalent position of a birth tumor associated with common subcutane-
ous hemorrhages and cephalhematomas. Also, nature of parietal bone overlapping 
should be considered because a parietal bone positioned homolaterally to SDH 
passes under the contralateral one more frequently. There are good reasons to ana-
lyze other data including presentation (bilateral SDH is usually associated with pel-
vic damage), in-labor fetal position (in general, the first position of the fetus is 
combined with a birth tumor in the region of the right parietal bone), and birth 
complications (narrow pelvis, prolonged labor, long-term single-plane position of 
the fetal head along with common asynclitic fitting). In case of vacuum extraction, 
symmetry of extractor cup application should be determined based on changes of 
head tissues (i.e., presence of edema or hemorrhage). Prevalent application of 
extractor cup on one of parietal bones may induce contralateral SDH. Correct intra-
vitam diagnosis of SDH should consider all these data along with neurological 
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examination findings and clinical presentation. This approach provides greater ther-
apeutic value of further subdural punctures and explorative craniotomy used to 
diagnose SDH. In this case, these procedures will be combined with blood evacua-
tion from subdural space.

Only small asymptomatic SDHs can be treated with conservative management. 
There are three methods to evacuate a hematoma: (1) puncture, (2) craniotomy, and 
(3) stage-by-stage approach. Puncture is indicated due to presence of liquid blood; 
in order to improve evacuation, subdural space should be rinsed with isotonic solu-
tion of potassium chloride (do not remove more than 10–15 ml of blood at once). 
Craniotomy is indicated owing to the presence of blood clots. Stage-by-stage punc-
ture removal is used in critical infants. First of all, remove 30–40 ml of blood at 
once, and then perform repeated puncture after stabilization of patient’s status.

14.2  Leptomeningeal (Subarachnoid and Subpial) 
Hemorrhages

Definition. Leptomeningeal hemorrhage (LMH) is a hemorrhage into leptomeninx 
(i.e., two meninges including arachnoidea and pia maters). Subarachnoid hemor-
rhage (SAH) is a blood effusion under arachnoid mater; subpial hemorrhage (SPH) 
is a blood effusion under pia mater.

Classification. According to the last review of the International Classification 
of Diseases and Causes of Death, SAH is an independent cerebral injury which 
can act as a cause of death. Additionally, most of available papers consider SAH 
as a manifestation of intracranial birth injury or asphyxia. Several authors report 
LMH (i.e., hemorrhage into leptomeninx) instead of SAH. At the same time, it is 
aptly noted that LMH can be associated with nothing else but subpial blood local-
ization. These cases accompanied with absence of subarachnoid blood pool enable 
SPH distinguishing into an independent cerebral injury in fetuses and neonates 
[12]. Although SPHs were previously reported [13], Larroche [14] divides LMHs 
into SAHs, SPHs, and subarachnoid hematomas. Other authors [5, 10] do not 
consider effused blood localization toward leptomeninx. All hemorrhages were 
termed as “subarachnoid hemorrhages” and divided into primary and secondary 
ones. Principally, they resulted from blood transfer from the fourth ventricle. 
Thus, SPH is considered as a type of SAH. At the same time, primary SAHs are 
divided into primary generalized hemorrhages associated with wide range of 
changes (from multiple petechial hemorrhages to massive sulcal blood pools) and 
primary local SAHs demonstrating well-demarcated blood pools on convexital 
hemispheric surfaces [10]. In terms of morphological description, the latter are 
broadly congruent with “subarachnoid hematomas” (Larroche) [14] and SPHs 
(Friede) [12]. Hence, there is no consistent nomenclature and classification of 
LMHs.

So, let us introduce our own morphological classification of LMHs based on our 
morphological researches and literature data [1, 15, 16].

14.2  Leptomeningeal (Subarachnoid and Subpial) Hemorrhages
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