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Chapter 14
Organized Chronic Subdural Hematoma

Mustafa Balevi, Ayse M. Dumlu, and Mehmet Turgut

14.1 Introduction

Chronic subdural hematoma (CSDH) is a frequently encountered neurosurgical dis-
ease characterized by the progressive collection of blood and its breakdown prod-
ucts in the subdural space of the intracranial cavity [74]. Interestingly, CSDH may
present a different architecture with multiple loculations and septations with thick-
ened membranes and solid encapsulated areas, called an “organized” CSDH, in
some patients [62, 80].

Von Rokitansky reported the first calcified CSDH in an autopsy in 1841 [89].
The first surgery for organized CSDH was performed in 1930 [26]. Feghali et al.
reported that CSDH is a problematic disease with an incidence of 1.7-20.6 per
100,000 persons per year, with a greater incidence in the elderly [21]. The incidence
of organization or calcification of CSDH is only 0.3-2.7% and its incidence has
progressively increased over the years, in particular in the aged population using an
anticoagulation/antiplatelet medication [9, 44, 59, 61]. CSDHs tend to develop in
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adults and elderly with brain atrophy [83]. Younger adults with compliant brains are
far less prone to experience this complication. CSDH is usually seen in older
patients or children under 2 years of age [83].

14.2 Dynamic Pathophysiology of Organized CSDH

Pathophysiologically, both formation and expansion of the CSDH are complicated
with the formation of new membranes as a result of certain inflammatory events,
including angiogenesis [21]. Later, it leads to fibrin deposition, formation of subdu-
ral membranes, and the development of fragile capillaries in the membranes [14, 19,
43]. Importantly, it has been suggested that the existence of plasminogen activator
in the CSDH increases fibrolytic activity and failure of hemostasis, resulting in
“rebleeding from the outer membranes” and “plasma effusion” within the subdural
space [35, 39, 90]. More importantly, the degree of reabsorption of the blood collec-
tion in the subdural space is a vital factor for the resolution or progression of the
CSDH [14, 22, 39, 76]. Furthermore, various coagulation disorders play a role in the
development of the new membranes and fragile vessels at the junction of the inner
and outer membranes over 6—12 months, resulting in recurrent hemorrhages and
finally a solid fibrous structure with fusion of the inner and outer membranes [24,
36, 62, 66, 70, 84, 93].

In some patients, a CSDH may possess a liquefied hematoma within multiple
cavities of different ages, as a result of the multiple recurrent bleedings into the cav-
ity over a long period [19]. Afterwards, calcification, metaplastic or dystrophic, and
ossification may develop within the CSDH, although its exact mechanism for devel-
opment is not clear [3, 5, 53, 54]. Calcification may occur 6 months to several years
after hemorrhage [17, 33, 60, 94]. After a few years of calcification, ossification of
the CSDH may occur [47, 61].

Recently, the senior author and his colleagues on this chapter reported that
patients with calcified or ossified CSDH, a rarely encountered disease, may remain
asymptomatic for many years [87]. Unfortunately, it has been suggested that the
capsule of calcified or ossified CSDH may be adherent to the leptomeninges and the
underlying brain surface [44]. Interestingly, the clinical features of calcified or ossi-
fied CSDH are very similar to those of noncalcified or nonossified hematomas
[18, 58].

An organized CSDH is rare in children [85]. Children with organized CSDH
often have a history of ventriculoperitoneal shunt or subduroperitoneal shunt opera-
tions in infancy [17, 59]. Shunt procedures for hydrocephalus, meningitis, encepha-
litis, and epileptic seizures are the other predisposing factors for organized CSDH
occurrence [17]. In the non-elderly, surgery should be considered in asymptomatic
patients with organized CSDH for the prevention of possible future brain damage
due to cerebral compression [30, 44, 46, 55, 58, 63, 64, 87].
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14.3 Clinical Presentation of Organized CSDH

Clinically, headache, nausea and vomiting, lethargy, confusion, apathy, dizziness,
weakness, behavioral changes, voiding dysfunction with decreased bladder capacity
and the presence of high-amplitude overactive detrusor contractions but intact
sphincteric response, and epileptic seizures are classical symptoms of patients with
an organized CSDH [5, 28, 44, 58]. In some patients, an organized CSDH fre-
quently presents with symptoms of dementia. Calcified or ossified CSDH may
remain asymptomatic for many years. Organized CSDH generally occurs in the
elderly although it may present in young patients but is rarely seen in infants.

14.4 Radiology of Organized CSDH

The appearance of an organized CSDH on computed tomography (CT) has a mixed
density, is multiseptated, with signs of new hemorrhage, midline shift, and thicken-
ing, or calcification of the inner membrane (Fig. 14.1) [4, 6, 9-11, 13,37, 44, 63, 82,
92]. On magnetic resonance imaging (MRI), an organized CSDH is hyperintense on
both T1- and T2-weighted images, but it may be hypointense on T1 and hyperin-
tense on T2 scans in some patients; however, it may have a hypointense web-like
structure within the cavity of the CSDH (Figs. 14.2 and 14.3) [9-11, 23, 29, 42, 79].
MRI with contrast enhancement may reveal the existence of connective tissue as a
sign of maturation of a calcified or ossified CSDH [5]. A thickened inner membrane
may be seen on both MRI and CT (Figs. 14.1 and 14.4) [63, 94]. If the initial CT
confirms that the CSDH is multiloculated and multilayered, MRI study with con-
trast enhancement is indicated [15]. The calcified or ossified CSDHs, though rare,
could mimic a calvarial mass. Images with contrast administration are essential to
determine whether there is any associated primary or metastatic dural disease [16].

Fig. 14.1 Axial non-
contrast computed
tomography (CT) showing
right, mixed density,
multiseptated organized
chronic subdural
hematoma (CSDH), with
signs of new hemorrhage,
thickened inner membrane,
and the presence of
midline shift
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Fig. 14.2 Preoperative
T1-weighted magnetic
resonance imaging (MRI)
demonstrating multiple
loculations within the
CSDH, which appear as
hypointense web-like
structures within the
organized CSDH over the
right cerebral hemisphere

Fig. 14.3 Preoperative
T2-weighted MRI showing
multiple intrahematomal
loculations with a
hypointense web-like
structure within the
organized CSDH over the
right cerebral hemisphere
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Fig. 14.4 Preoperative
T1-weighted contrast-
enhanced MRI showing a
thickened inner and outer
membrane within the right
hemispheric organized
CSDH (white arrows)

14.5 Risk Factors for Organized CSDH

Various risk factors including elderly age, alcohol consumption, systemic comor-
bidities such as hepatic and/or renal dysfunction, coagulopathies or anticoagulant
drugs, and long-term use of aspirin or anti-inflammatory drugs have been suggested
as reasons for recurrence of an organized CSDH [25].

14.6 Prophylaxis for Seizure

Although there is conflicting evidence about seizure prophylaxis in CSDH, antiepi-
leptic drug prophylaxis may be given in patients with a high risk for seizures [12].
The mortality is high in postoperative seizure patients; therefore prophylaxis for
seizures should be administered in high-risk patients [12].

14.7 Treatment and Complications

Many surgical treatment options have been suggested for the management of
patients with CSDH, but the best choice of surgical technique for CSDH is still
controversial [45, 49]. From the surgical point of view, burr hole irrigation or crani-
otomy with or without membranectomy are popular treatment options [88]. In



182 M. Balevi et al.

clinical practice, burr hole craniostomy with closed system drainage is generally
used in the majority of patients with CSDH, although it may be ineffective in some
patients [2, 20, 25, 86].

Even today, the primary risk factor responsible for recurrence of a subdural col-
lection in the postoperative period is not clear and the best option for the surgical
treatment of patients with CSDH is still controversial. Some authors suggested that
the development of subdural membranes may be an obstacle for re-expansion of the
cerebral cortex and neurological recovery of the patient after surgery, resulting with
postoperative complications such as recurrence in patients aged 70 years or more [7,
9, 45, 50].

In 2003, Weigel et al. reported that craniotomy for CSDH should be a last resort
for reducing the recurrence rate, because of the fact that it has a higher morbidity
(12.3%) in those treated with craniotomy in contrast to those treated with twist drill
craniostomy (3%), and burr hole craniostomy (3.8%) [91]. In a similar study,
Callovini et al. also reported that craniotomy should be used only in patients with
recurrent CSDH or failure of expansion of the cerebral cortex after attempted drain-
age [15]. In 2011, Kim et al. reported that a large craniotomy with extended mem-
branectomy as the initial treatment was successful in reducing the reoperation rate in
patients with CSDH compared with a small craniotomy with partial membranec-
tomy [37]. This surgical technique may be useful in elderly patients since the devel-
opment of an acute subdural hematoma (SDH) or recurrence of a CSDH may be
possible owing to the blood oozing from the membrane incision lines [51, 80, 87, 88].

On the other hand, Link et al. suggested that middle meningeal artery emboliza-
tion is a minimally invasive technique for evacuation of CSDH after failure of con-
servative management or prophylactic treatment of recurrence of a CSDH following
surgery, although its exact role remains unclear [41, 95].

Recently, some authors reported that the endoscopic removal of an organized
CSDH has obtained good results [48, 67, 78]. Ishikawa et al. suggested that the
drainage technique using a rigid endoscope and aspiration tube through a small
craniotomy may be used in patients with multiloculated CSDH [33]. As a rule, a
large craniotomy has been advocated for surgical treatment of an organized CSDH
by many authors, although a craniotomy procedure may cause various postoperative
hemorrhagic complications and recurrence of an organized CSDH [5, 32, 34, 37,
50, 65, 73]. Removal of thick or calcified membranes of the organized CSDH with
a large craniotomy may provide re-expansion of the cerebral cortex following surgi-
cal evacuation of the hematoma [5, 38, 40, 50, 76, 79]. Old age, persistence of
subdural air, and prior cerebral infarction are causative factors for poor brain re-
expansion after surgery [52]. Importantly, some authors have suggested that brain
compliance is a critical factor in the re-expansion of the cerebral cortex following
the evacuation of a CSDH [45, 50]. There is no doubt that poor re-expansion of the
brain tissue is associated with recurrence of a CSDH. From this perspective, influx
of the air into the subdural space must be avoided during surgical intervention [52].
On the other hand, an extended membranectomy procedure for organized CSDH
has a high risk of surgical damage to the underlying arachnoid surface and the
potential for rebleeding from new capillary structures [13, 54, 55, 69]. However,
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Acakpo-Satchivi and Luerssen suggested that partial inner membranectomy may
cause brain herniation through the inner membrane in patients with a calcified or
ossified CSDH [1].

Theoretically, re-accumulation of a CSDH within 3 months following the surgi-
cal intervention is considered an “early recurrence,” while persistence or enlarge-
ment of a CSDH at 3 months or more after surgery represents a “late recurrence”
[56]. The incidence of early recurrence is between 0 and 30% after surgery for an
organized CSDH treated by craniotomy with membranectomy [32, 34, 40, 66, 79].
It has been stated that the main cause of recurrence in these patients treated by a
large craniotomy was the fragile capillaries at the junction of the inner and outer
membranes, resulting in repeated multifocal hemorrhages [11]. It has been specu-
lated that recurrence is a result of stretching and rupturing bridging veins entering
the venous sinuses such as the superior sagittal sinus [37, 76].

Basically, the meaning of the term “pneumocephalus” is the existence of air in
the intracranial cavity (Fig. 14.5). It is known as “tension pneumocephalus” (TP),
an important life-threatening complication after surgery, when intracranial air
causes neurological deterioration due to increased intracranial pressure, in particu-
lar after evacuation of a CSDH [27, 31]. One of the authors of this chapter reported
that the incidence rate of TP after a large craniotomy with membranectomy for
OSDH was 28.5% [11, 71, 72, 77]. Clinical symptoms include headaches, nausea
and vomiting, dizziness, depressed neurological status, and epileptic seizures [72].
The subdural air with high tension easily separates and compresses both frontal
lobes, resulting in compression of the frontal lobes with a widened interhemispheric

Fig. 14.5 Axial CT scan
showing tension
pneumocephalus
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space between the frontal poles, thus mimicking the silhouette of Mt. Fuji on CT,
called a “Mt. Fuji” sign [68]. The main mechanism for recurrence of CSDH is rup-
turing of stretched veins entering the venous sinuses such as the superior sagittal
sinus [77]. Another sign of pneumocephalus is the existence of multiple small air
bubbles in the subarachnoid space, particularly in the basal cisterns.

A controlled decompression through a closed water-seal drainage system was
applied to the patients for 2 days [8, 81]. The most appropriate treatment of TP is
lying in a straight position, fluid replacement therapy, and breathing 100% O, [57].
Postoperative epileptic seizures that are medically treated were reported in 25-50%
patients undergoing large craniotomy with extended membranectomy [52].

14.8 Prognosis

The mortality rate in patients with organized CSDH varied from 0 to 15.6% [75].
Callovini et al. reported only one fatal case (3%) that was complicated by intraven-
tricular and subarachnoid hemorrhage [15].

14.9 Conclusion

A large craniotomy with extended membranectomy for patients with organized
CSDH should be undertaken as a main procedure, despite its high risk of complica-
tion. In patients with organized CSDH, the worst prognostic factors were the neuro-
logical condition before surgical intervention and the patient’s age >70 [25]. TP and
residual SDH are frequently seen complications in elderly patients.

References

1. Acakpo-Satchivi L, Luerssen TG. Brain herniation through an internal subdural membrane. A
rare complication seen with chronic subdural hematomas in children. Case report. J Neurosurg.
2007;107:485-8.

2. Adam D, Iftimie D, Moisescu C. Recurrence of chronic subdural hematomas requiring reop-
eration: could small trephination be a valid alternative to conventional approaches? Rom
Neurosurg. 2018;32:187-204.

. Afra D. Ossification of subdural hematoma. Report of two cases. J Neurosurg. 1961;18:393-7.

4. Al Whoaibi M, Russell N, Al Ferayan A. A baby with an armoured brain.
CMAIJ. 2003;169:46-7.

5. Altinel F, Altin C, Gezmis E, Altinors N. Cortical membranectomy in chronic subdural hema-
toma: report of two cases. Asian J Neurosurg. 2015;10:236-9.

6. Aoki N, Sakai T. Computed tomography features immediately after replacement of haema-
toma with oxygen through percutaneous subdural tapping for the treatment of chronic subdural
haematoma in adults. Acta Neurochir (Wien). 1993;120:44-6.

(95}



11.

12.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Organized Chronic Subdural Hematoma 185

. Aratjo Silva DO, Matis GK, Costa LF, Kitamura MA, de Carvalho Junior EV, de Moura Silva
M, et al. Chronic subdural hematomas and the elderly: surgical results from a series of 125
cases: old “horses” are not to be shot! Surg Neurol Int. 2012;3:150.

. Arbit E, Shah J, Bedford R, Carlon G. Tension pneumocephalus: treatment with con-
trolled decompression via a closed water-seal drainage system. Case report. J Neurosurg.
1991,74:139-42.

. Asghar M, Adhiyaman V, Greenway MW, Bhowmick BK, Bates A. Chronic subdural haema-
toma in the elderly—a North Wales experience. J R Soc Med. 2002;95:290-2.

. Baek HG, Park SH. Craniotomy and membranectomy for treatment of organized chronic sub-

dural hematoma. Korean J Neurotrauma. 2018;14:134-7.

Balevi M. Organized chronic subdural hematomas treated by large craniotomy with extended

membranectomy as the initial treatment. Asian J Neurosurg. 2017;12:598-604.

Battaglia F, Lubrano V, Ribeiro-Filho T, Pradel V, Roche PH. Incidence and clinical impact of

seizures after surgery for chronic subdural haematoma. Neurochirurgie. 2012;58:230-4.

Bremer AM, Nguyen TQ. Tension pneumocephalus after surgical treatment of chronic subdu-

ral hematoma: report of three cases. Neurosurgery. 1982;11:284-7.

Byrne P, Bartlett J. Chronic subdural haematoma: editorial. Br J Neurosurg. 1991;5:459-60.

Callovini GM, Bolognini A, Callovini G, Gammone V. Primary enlarged craniotomy in orga-

nized chronic subdural hematomas. Neurol Med Chir (Tokyo). 2015;54:349-56.

Cheng YK, Wang TC, Yang JT, Lee MH, Su CH. Dural metastasis from prostatic adenocarci-

noma mimicking chronic subdural hematoma. J Clin Neurosci. 2009;16:1084—6.

Cho HR, Kim 'Y, Sim HB, Lyo IU. An organized chronic subdural hematoma with partial cal-

cification in a child. J Korean Neurosurg Soc. 2005;37:386-8.

Dammers R, ter Laak-Poort MP, Maas Al. Neurological picture. Armoured brain: case report

of a symptomatic calcified cchronic subdural haematoma. J Neurol Neurosurg Psychiatry.

2007;78:542-3.

Drapkin AJ. Chronic subdural haematoma: pathophysiological basis for treatment. Br J

Neurosurg. 1991;5:467-73.

El-Kadi H, Miele VI, Kaufman HH. Prognosis of chronic subdural hematomas. Neurosurg

Clin N Am. 2000;11:553-67.

Feghali J, Yang W, Huang J. Updates in chronic subdural hematoma: epidemiology, etiology,

pathogenesis, treatment and outcome. World Neurosurg. 2020;141:339-45.

Firsching R, Muller W, Thun F, Boop F. Clinical correlates of erythropoiesis in chronic subdu-

ral hematoma. Surg Neurol. 1990;33:173-7.

Fobben ES, Grossman RI, Atlas SW, Hackney DB, Goldberg HI, Zimmerman RA, Bilaniuk

LT. MR characteristics of subdural hematomas and hygromas at 1.5 T. AJR Am J Roentgenol.

1989;153:589-95.

Fujioka M, Okuchi K, Miyamoto S, Sakaki T, Tsunoda S, Iwasaki S. Bilateral organized

chronic subdural haematomas: high field magnetic resonance images and histological consid-

erations. Acta Neurochir (Wien). 1994;131:265-9.

Gelabert-Gonzalez M, Iglesias-Pais M, Garcia-Allut A, Martinez-Rumbo R. Chronic sub-

dural haematoma: surgical treatment and outcome in 1000 cases. Clin Neurol Neurosurg.

2005;107:223-9.

Goldhahn R. Uber ein gosses, perative entferntes, verkalktes, intrakranielles hamatoma. Dtsch

Z Chir. 1930;224:323.

Goyal S, Batra AM, Rohatgi A, Acharya R, Sharma AG. Tension pneumocephalus: a neurosur-

gical emergency. J Assoc Physicians India. 2008;56:985.

Hirakawa T, Tanaka A, Yoshinaga S, Ohkawa M, Tomonaga M. Calcified chronic subdural

hematoma with intracerebral rupture forming a subcortical hematoma. A case report. Surg

Neurol. 1989;32:51-5.

Hosoda K, Tamaki N, Masumura M, Matsumoto S, Maeda F. Magnetic resonance images of

chronic subdural hematomas. J Neurosurg. 1987;67:677-83.

Ide M, Jimbo M, Yamamoto M, Umebara Y, Hagiwara S. Asymptomatic calcified chronic

subdural hematoma—report of three cases. Neurol Med Chir (Tokyo). 1993;33:559-63.



186

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

S1.

52.

M. Balevi et al.

Thab Z. Pneumocephalus after surgical evacuation of chronic subdural hematoma: is it a seri-
ous complication? Asian J Neurosurg. 2012;7:66-74.

Imaizumi S, Onuma T, Kameyama M, Naganuma H. Organized chronic subdural hematoma
requiring craniotomy-five case reports. Neurol Med Chir (Tokyo). 2001;41:19-24.

Ishikawa T, Endo K, Endo Y, Sato N, Ohta M. Neuro-endoscopic surgery for multi-lobular
chronic subdural hematoma (in Japan). No Shinkei Geka. 2017;45:667-75.

Isobe N, Sato H, Murakami T, Kurokawa Y, Seyama G, Oki S. Six cases of organized chronic
subdural hematoma. No Shinkei Geka. 2008;36:1115-20.

Ito H, Komai T, Yamamoto S. Fibrinolytic enzyme in the lining walls of chronic subdural
haematoma. J Neurosurg. 1978;48:197-200.

Kawano N, Endo M, Saito M, Nakayama K, Beppu T. Origin and pathological significance of
smooth muscle cells and myofibroblasts in the subdural neomembrane (in Japan). Neurol Med
Chir (Tokyo). 1986;26:361-8.

Kim JH, Kang DS, Kim JH, Kong MH, Song KY. Chronic subdural hematoma treated by small
or large craniotomy with membranectomy as the initial treatment. J Korean Neurosurg Soc.
2011;50:103-8.

Kondo S, Okada 'Y, Iseki H, Hori T, Takakura K, Kobayashi A, Nagata H. Thermological study
of drilling bone tissue with a high-speed drill. Neurosurgery. 2000;46:1162-8.

Kwon TH, Park YK, Lim DJ, Cho TH, Chung YG, Chung HS, Suh JK. Chronic subdural hema-
toma: evaluation of the clinical significance of postoperative drainage volume. J Neurosurg.
2000;93:796-9.

LeeJY, Ebel H, Ernestus RI, Klug N. Various surgical treatments of chronic subdural hematoma
and outcome in 172 patients: is membranectomy necessary? Surg Neurol. 2004;61:523-7.
Link TW, Boddu S, Paine SM, Kamel H, Knopman J. Middle meningeal artery embolization
for chronic subdural hematoma: a series of 60 cases. Neurosurgery. 2019;85:801-7.

Liu W, Bakker NA, Groen RJ. Chronic subdural hematoma: a systematic review and meta-
analysis of surgical procedures. J Neurosurg. 2014;121:665-73.

Maggio WW. Chronic subdural hematoma in adults. In: Apuzzo MCI, editor. Brain surgery,
complication avoidance and management, vol. 2. New York: Churchill Livingstone; 1993.
p- 1299-314.

Mahmoud B, Assiri A, Shaheen A. Excision of huge calcified chronic subdural hematoma: a
case report and review of literature. Al-Azhar Assiut Med J. 2015;13:379.

Markwalder TM, Reulen HJ. Influence of neomembranous organisation, cortical expansion
and subdural pressure on the post-operative course of chronic subdural haematoma-an analysis
of 201 cases. Acta Neurochir (Wien). 1986;79:100-6.

Matsumura M, Nojiri K. Asymptomatic calcified chronic subdural hematoma in the elderly.
Neurol Med Chir (Tokyo). 1984;24:504—6.

McLaurin RL, McLaurin KS. Calcified subdural hematomas in childhood. J Neurosurg.
1966;24:648-55.

Miki K, Oshiro S, Koga T, Inoue T. A case of organizing chronic subdural hematoma treated
with endoscopic burr-hole surgery using a curettage and suction technique (in Japan). No
Shinkei Geka. 2016;44:747-51.

Misra M, Salazar JL, Bloom DM. Subdural-peritoneal shunt: treatment for bilateral chronic
subdural hematoma. Surg Neurol. 1996;46:378-83.

Mohamed EEH. Chronic subdural haematoma treated by craniotomy, durectomy, outer
membranectomy and subgaleale suction drainage. Personal experience in 39 patients. Br J
Neurosurg. 2003;17:244-7.

Moon KS, Lee JK, Kim TS, Jung S, Kim JH, Kim SH, et al. Contralateral acute subdural
hematoma occurring after removal of calcified chronic subdural hematoma. J Clin Neurosci.
2007;14:283-6.

Mori K, Maeda M. Surgical treatment of chronic subdural hematoma in 500 consecutive cases:
clinical characteristics, surgical outcome, complications, and recurrence rate. Neurol Med
Chir. 2001;41:371-81.



53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Organized Chronic Subdural Hematoma 187

Mori N, Nagao T, Nakahara A, Izawa M, Amano K, Kitamura K. A case of huge calcified
subdural hematoma. No Shinkei Geka. 1982;10:1203-9.

Niwa J, Nakamura T, Fujishige M, Hashi K. Removal of a large asymptomatic calcified
chronic subdural hematoma. Surg Neurol. 1988;30:135-9.

Oda S, Shimoda M, Hoshikawa K, Shiramizu H, Matsumae M. Organized chronic subdu-
ral haematoma with a thick calcified inner membrane successfully treated by surgery: a case
report. Tokai J Exp Clin Med. 2010;35:85-8.

Oh HJ, Lee KS, Shim JJ, Yoon SM, Yun IG, Bae HG. Postoperative course and recurrence of
chronic subdural hematoma. J Korean Neurosurg Soc. 2010;48:518-23.

Paiva WS, de Andrade AF, Figueiredo EG, Amorim RL, Prudente M, Teixeira MJ. Effects
of hyperbaric oxygenation therapy on symptomatic pneumocephalus. Ther Clin Risk Manag.
2014;6:769-73.

Pappamikail L, Rato R, Novais G, Bernardo E. Chronic calcified subdural hematoma: case
report and review of the literature. Surg Neurol Int. 2013;4:21.

Park J, Kwon TH, Park YK, Chung HS, Lee HK, Suh JK. Calcified chronic subdural hema-
toma: late sequelae of shunt operation in a child with hydrocephalus. J Korean Neurosurg Soc.
2000;29:968-72.

Park JS, Son EI, Kim DW, Kim SP. Calcified chronic subdural haematoma associated with
intracerebral haematoma. J Korean Neurosurg. 2003;34:177-8.

Per H, Giimiis H, Tucer B, Akgiin H, Kurtsoy A, Kumandas S. Calcified chronic subdural
hematoma mimicking calvarial mass: a case report. Brain Dev. 2006;28:607-9.

Prieto R, Pascual JM, Subhi-Issa I, Yus M. Acute epidural-like appearance of an encapsulated
solid non-organized chronic subdural hematoma. Neurol Med Chir (Tokyo). 2010;50:990-9.
Rahman A, Haque M, Bhandari PB. Calcified chronic subdural haematoma. BMJ Case Rep.
2012;2012:5499.

Rao ZX, Li J, Yin H, You C. Huge calcified chronic subdural haematoma. Br J Neurosurg.
2010;24:722-3.

Richter HP, Klein HJ, Schifer M. Chronic subdural haematomas treated by enlarged burr hole
craniotomy and closed system drainage. Retrospective study of 120 patients. Acta Neurochir
(Wien). 1984;71:179-88.

Rocchi G, Caroli E, Salvati M, Delfini R. Membranectomy in organized chronic subdural
hematomas: indications and technical notes. Surg Neurol. 2007;67:374-80.

Rodziewicz GS, Chuang WC. Endoscopic removal of organized chronic subdural hematoma.
Surg Neurol. 1995;43:569-72.

Sadeghian H. Mount Fuji sign in tension pneumocephalus. Arch Neurol. 2000;57:1366.
Sakamoto T, Hoshikawa Y, Hayashi T, Taguchi Y, Sekino H. Inner membrane preservation
surgery for organized or calcified chronic subdural hematoma. Jpn J Neurosurg (Tokyo).
2000;9:541-6.

Sato S, Suzuki J. Ultrastructural observations of the capsule of chronic subdural hematoma in
various clinical stages. J Neurosurg. 1975;43:569-78.

Schirmer CM, Heilman CB, Bhardwaj A. Pneumocephalus: case illustrations and review.
Neurocrit Care. 2010;13:152-8.

Sharma BS, Tewari MK, Khosla VK, Pathak A, Kak VK. Tension pneumocephalus following
evacuation of chronic subdural haematoma. Br J Neurosurg. 1989;3:381-7.

Shigeki I, Takehide O, Motonobu K, Hiroshi N. Organized chronic subdural hematoma requir-
ing craniotomy-five case report. Neurol Med Chir. 2001;41:19-24.

Shim YS, Park CO, Hyun DK, Park HC, Yoon SH. What are the causative factors for a slow,
progressive enlargement of a chronic subdural hematoma? Yonsei Med J. 2007;48:210-7.
Slater JP. Extramedullary hematopoiesis in chronic subdural hematoma. Case report. J
Neurosurg. 1966;25:211-4.

Stroobandt G, Fransen P, Thauvoy C, Menard E. Pathogenetic factors in chronic sub-
dural haematoma and causes of recurrence after drainage. Acta Neurochir (Wien).
1995;137:6-14.



188

7.

78.

79.

80.

81.

82.

83.
84.

85.

86.

87.

88.

89.
90.

91.

92.

93.

94.

95.

M. Balevi et al.

Suda K, Sato M, Matsuda M, Handa J. Subdural tension pneumocephalus after trephination for
chronic subdural hematoma. No To Shinkei. 1984;36:127-30.

Takahashi S, Yazaki T, Nitori N, Kano T, Yoshida K, Kawase T. Neuroendoscope-assisted
removal of an organized chronic subdural hematoma in a patient on bevacizumab therapy—
case report. Neurol Med Chir (Tokyo). 2011;51:515-8.

Tanikawa M, Mase M, Yamada K, Yamashita N, Matsumoto T, Banno T, Miyati T. Surgical
treatment of chronic subdural hematoma based on intrahematomal membrane structure on
MRI. Acta Neurochir (Wien). 2001;143:613-8.

Tatli M, Guzel A, Altinors N. Spontaneous acute subdural hematoma following contra-
latera calcified chronic subdural hematoma surgery: an unusual case. Pediatr Neurosurg.
2006;42:122-4.

Tommiska P, Lonnro K, Raj R, Luostarinen T, Kivisaari R. Transition of a clinical practice to
use of subdural drains after burr hole evacuation of chronic subdural hematoma: the Helsinki
experience. World Neurosurg. 2019;129:614-26.

Topsakal C, Yildirnm H, Erol FS, Akdemir I, Tiftik¢i M. Mixed-density subdural hema-
toma on CT: case report and review of subdural hematoma classification. Turk Neurosurg.
2002;12:39-45.

Tsutsumi K. Chronic subdural hematoma (letter). J Neurosurg. 1998;88:937-8.

Tsutsumi K, Maeda K, Iijima A, Usui M, Okada Y, Kirino T. The relationship of preoperative
magnetic resonance imaging findings and closed system drainage in the recurrence of chronic
subdural hematoma. J Neurosurg. 1997;87:870-5.

Turgut M, Palaoglu S, Saglam S. Huge ossified crust-like subdural hematoma covering the
hemisphere and causing acute signs of increased intracranial pressure. Childs Nerv Syst.
1997;13:415-7.

Turgut M, Akalan N, Saglam S. A fatal acute subdural hematoma occurring after evacuation of
“contralateral” chronic subdural hematoma. J Neurosurg Sci. 1998;42:61-3.

Turgut M, Akhaddar A, Turgut AT. Calcified or ossified chronic subdural hematoma: a system-
atic review of 114 cases reported during last century with a demonstrative case report. World
Neurosurg. 2020;134:240-63.

Tyson G, Strachan WE, Newman P, Winn HR, Butler A, Jane J. The role of craniectomy in the
treatment of chronic subdural hematomas. J Neurosurg. 1980;52:776-81.

Von Rokitansky C. Anatomie, vol. 2. Wien: Braunmuller und Seidel; 1884. p. 717.

Wang R, Gao L, Fu H, Shi W. Treatment of organized chronic subdural hematoma using uro-
kinase. Int J Clin Exp Med. 2017;10:14834-40.

Weigel R, Schmiedek P, Krauss JK. Outcome of contemporary surgery for chronic subdural
haematoma: evidence based review. Neurol Neurosurg Psychiatry. 2003;74:937-43.

Yamada K, Ohta T, Takatsuka H, Yamaguchi K. High-field magnetic resonance image of a
huge calcified chronic subdural hematoma, so-called “armoured brain”. Acta Neurochir
(Wien). 1992;114:151-3.

Yamashima T. The inner membrane of chronic subdural hematomas: pathology and patho-
physiology. Neurosurg Clin N Am. 2000;11:413-24.

Yang HZ, Tseng SH, Chen Y, Lin SM, Chen ClJ. Calcified chronic subdural haematoma—case
report. Tzu Chi Med J. 2004;16:261-5.

Yokoya S, Nishii S, Takezawa H, Katsumor HT. Organized chronic subdural hematoma treated
with middle meningeal artery embolization and small craniotomy: two case reports. Asian J
Neurosurg. 2020;15:421-5.



	Chapter 14: Organized Chronic Subdural Hematoma
	14.1 Introduction
	14.2 Dynamic Pathophysiology of Organized CSDH
	14.3 Clinical Presentation of Organized CSDH
	14.4 Radiology of Organized CSDH
	14.5 Risk Factors for Organized CSDH
	14.6 Prophylaxis for Seizure
	14.7 Treatment and Complications
	14.8 Prognosis
	14.9 Conclusion
	References




