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This literature review examines methods of treating meningiomas, including
promising areas in this area. The most important events in the history of the development
of surgical techniques for treating meningiomas are described. Data from modern studies
are presented and new developments in the treatment of skull base meningiomas are
highlighted: medical robotic systems, targeted therapy, radiosurgery, and proton therapy.
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Introduction

Skull base meningiomas are a large group of tumors involving large vascular and
neural structures, which complicates their surgical resection and determines a high risk of
postoperative complications. More than half of patients with meningiomas are over 65
years of age [1]. As diagnostic methods improve, the frequency of detection of this
pathology also increases. Among all benign intracranial tumors, meningiomas account for
24-30% [2], 20% in men and about 38% in women [3]. Of the total number of
meningiomas, 25-33% are skull base tumors [4-6]. The majority (65-80%) of
meningiomas are grade | malignancy, 20-35% are grade Il meningiomas, atypical and
more aggressive, and malignant meningiomas (grade I11) account for 3% of cases [6-8].

Early stages of meningiomas treatment Due to the tendency of meningiomas to
thicken and change the proportions of the skull, these tumors were classified as
hyperostoses. The first data on meningiomas date back to the prehistoric period [7, 8]. D.
Campillo, who studied about 3,000 skulls found in Spain and dating from the Neolithic
period to the Middle Ages, divided all the deformations found in them into 8 types
depending on the nature of the bone changes, but did not find any specific changes
characteristic of meningiomas [9]. Skulls with changes caused by the volumetric effect of
meningiomas were found during excavations in Egypt, prehistoric America, Peru, and
Germany. The most ancient of them dates back to the 365th millennium BC [10-12].
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During the study of Egyptian mummies during the Royal Excavations at Helwan in 1941—
45, a skull dating back to the First Dynasty of Ancient Egypt (3100-2890 BC) was
discovered with a thickening in the area of the right parietal bone, consistent with an
intravital parasagittal meningioma [13-15]. Herodotus reported in his notes on attempts to
treat skull tumors in Ancient Egypt [16-18]. The first written mention of a tumor that
could be a meningioma belongs to the Swiss physician Felix Plater (1536-1614) [19, 20].
In 1727, Johann Salzmann made a drawing of an intracranial meningioma, which is
considered the first illustration of this kind. He also described the clinical picture of the
disease, the development of generalized convulsive seizures in a patient whom he
observed for 4 years. The patient died due to aspiration during a seizure, an autopsy was
performed, which revealed a tumor with intra- and extracranial growth, macroscopically
corresponding to a meningioma, but histological examination was not performed, and the
tumor, according to later studies, could be a sarcoma, metastasis, Ewing's sarcoma, or
giant cell tumor [21-24]. Surgical treatment of meningiomas was initiated in 1743 by
Lorenz Heister. He described a case of meningioma removal in a 34-year-old soldier of the
Prussian army. Unfortunately, the patient died of a septic condition that developed after
the operation [25, 26]. The first monograph devoted to meningiomas was written by the
French military surgeon Antoine Louis. In this work, 20 cases of meningiomas were
described, mainly with an extracranial growth pattern. Diagnosis was based on visual
detection of skull deformations; In some cases, the author mentions neurological
symptoms such as headache, limb paresis, seizures, and visual impairment. Various
options for destroying the tumor and surrounding tissue were considered as treatment,
which in most cases ended fatally for patients [27-30]. At the beginning of the 19th
century, the first reports of successful surgical treatment of brain and spinal cord tumors
appeared. Thanks to new knowledge of neuroanatomy, neurosurgery and neurology
emerged as separate sciences in Europe [31-34]. In 1847, the Italian surgeon and professor
at the University of Siena Zanobi Pecchioli reported on 1,524 operations performed, 16 of
which were cranial trepanations for various diseases, including tumors. One of them,
performed on July 29, 1835, was for meningioma [25, 34]. Due to the difficulty of
diagnosing skull base tumors in the early stages of neurosurgery, there is very little
detailed data on this group of tumors. One of the first documented cases of removal of a
skull base tumor, which was most likely a meningioma, was described by Tito Vanzetti, a
professor of surgery at Kharkov University [35]. The operation was performed at the
Kharkov University Clinic on November 26, 1841, and its results were published 3 years
later. The tumor was characterized by intracranial growth and affected the bones of the
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skull base. The patient tolerated the operation satisfactorily, but died on the 32nd day after
it from septic complications. This case is considered one of the first successful cases of
treatment of skull base tumors [35, 36]. Several years later, in 1864, the German physician
Rudolf Virchow described a thickening of the sphenoid bone in the sella turcica region
consistent with the signs of a meningioma, which is reflected in his work “Omnis cellulla e
cellula™. It is considered one of the first works devoted to meningiomas of the skull base
[37, 38]. In 1881, William McEwen published an article in the Lancet about the successful
surgical treatment of a frontal meningioma. He described the details of the operation and
the nature of the tumor growth, its relationship with the surrounding structures of the brain
[39-40]. Around the same time, in 1883, in Turin, the Italian surgeon Filippo Novaro
performed an operation on a meningioma located in the superior sagittal sinus. An hour
after the operation, the patient died from profuse bleeding from the sinus [34, 36].

1. Hong S. T. et al. Infection status of hydatid cysts in humans and sheep in
Uzbekistan //The Korean Journal of Parasitology. — 2013. — T. 51. — Ne. 3. — C. 383.

2. Kangpipos P. u np. CoueTaHHbIi 2HIOCKOITMYECKUA TeMOCTa3 IIPH SI3BEHHBIX
KkpoBoTeueHusx //JKypHain npobiemsr 6uonoruu U meauimabl. — 2018. — Ne. 1 (99).
— C. 47-49.

3. CennoBa T. b. u ap. Mukpodaopa KuIIeyHUKa U COCTOSTHHE
MPOTUBOMH(PEKIIMOHHOTO UMMYHHUTETA Yy JETEH C XPOHUUECKUM OOCTPYKTHUBHBIM
nuenonedpurom //Ilequarpus. Kypuan um. ['H Cnepanckoro. —1994. — T. 73. —
Ne. 2. - C. 39-43.

4. T'ocrumes B. K. u np. 'oMeonarus B 1e4eHUN SXMHOKOKKO3a ITCUCHH,
OCJIO’)KHEHHOTO NMEUMIOMUKO30M U XPOHUYECKON 00CTPYKTUBHON OOJIE3HBIO JETKUX
//TpaguumonHas meauiuHa. — 2014, — Ne, 2 (37) 2014. — C. 18-27.

5. CrpensieBa A. B. u 1p. JleueHne 3XMHOKOKKO3a JIETKUX, OCJIOKHEHHOTO
NEHUIOMHUKO30M, Y B3pOCibIX 00IbHBIX //Xupyprudeckas rnpakrtuka. — 2014, — Ne.
1. - C. 43-50.

6. Axmenos FO. M., Kyp6anos /I. /1., MasnsroB @. I11. [Iporuno3 ucxona
BpOkAeHHOTO TuApoHedpo3a y nereii //Ilequatpudeckas dapmakosorus. — 2011, —
T.8 —Ne. 1. - C. 108-111.

7. Axmenos FO. M. u nip. PeHTreHonaaHuMeTpuueckue MeTO bl IUarHOCTUKU
O0OCTPYKTUBHBIX yporatuil y aerei /CapaToBCKU HAyYHO-MEIUIIMHCKUM Ky pHAJL.
—2007.—T.3.—Ne. 2. — C. 66.

8. KagpipoB P. u ip. DHA0CKONMYECKUE METOJIBI TEMOCTAa3a MPU KPOBOTEUEHUH U3

BapUKO3HO PacIIMPEHHBIX BeH nuuieBoa //XKypHan npobiaembl OMOTOTHH U
meaunuHbl. — 2017, — Ne. 4 (97). — C. 44-47.

366



Progress of Science: Theory and Practice
Volume 1, [ssue 1, December, 2024

9. Axmenos 0., Kanpipo P. CoueTaHHbIi 3HIOCKOMUYECKUN TeMOCTa3 MpU I3BEHHBIX
KkpoBoTeueHusx //JKypHan BectHuk Bpada. — 2017. —T. 1. — Ne. 1. — C. 11-14,

10.Crpensiea A. B. u ap. JleueHne 3XMHOKOKKO3a MEUEHU B3POCIBIX OOJIbHBIX,
ocioxxHeHHoro nemmioMuko3oM u XOBJI //Xupypruueckas npaktuka. — 2014. —
Ne. 1. - C.37-42,

11.1apkoB C. M., Axmeznos 0. M. CoueranHoe HapylIeHUE YPOJIUHAMUKN BEPXHHUX
MOYEBBIBOIIAIINX MyTel y nerelt //[lerckast xupyprus. — 1999. — Ne, 3. — C. 7-10.

12.Shakirov B. M. et al. Suicidal burns in Samarkand burn centers and their
consequences //Annals of burns and fire disasters. — 2013. — T. 26. — Ne. 4. — C. 217.

13.Shakirov B. M. et al. SUICIDAL BURNS IN SAMARKAND BURN CENTERS
AND THEIR CONSEQUENCES.

14. XaitutoB VY., Axmenos 0., bernaesa M. Knunuko-pentrenonornueckas kapTuHa
CEeNTUYECKON MHEBMOHUM Yy AeTell //KypHan renaro-racTposHTEpOIOrHYECKUX
uccienoBanuii. — 2021. — T. 2. — No. 3.2. — C. 35-36.

15.Aupik I1. K. u np. @yHKIMOHATBHOE COCTOSIHUE (hAarOLIUTAPHON AKTUBHOCTHU
HEUTPO(PUIIOB U XapakTep OaKTepUypHUH y JIeTel ¢ XpOHUYECKUM 00CTPYKTUBHBIM
nuenonedpurom //Ypon. u nepporn. —1986. — T. 5. — C. 24.

16.Crpensiea, A. B., Canmoxxaukos, C. A., Ueosrmes, H. B., Oram6epapies, b. H.,
Canpikos, P. B., & Axmenos, 0. M. & IllamcueB, AM (2014). Jleuenue
IXUHOKOKKO3A 1€2KUX, OCTIOHNCHEHHO20 NeYUTLOMUKOZOM, Y 83DOCTbIX OONbHBIX.
Xupypeuuecxas npakmuxka, (1), 4350.

17.Crpensiea, A. B., Caruesa, A. T., A6aues, ®@. T., Canpikos, P. B., Canpiko, B. M.,
INabuenko, A. K., ... & 3akuposa, ®. 1. (2012). [Topaxkenue cepata npu
HXMHOKOKKO3€ IEUEHHU Y B3POCIbIX O0JIbHBIX. Meduyunckas napasumono2us u
napaszumapuvie 6onesnu, (4), 40-42.

18.Umkabynos, JI. V., Axmenos, 10. M., Mmkabynosa, I'., & Dprames, A. (2008).
XpoHHnueckasi ToueyHasi HeJJOCTaTOYHOCThY JIETEH: COBPEMEHHBIE METO bl OLIEHKU
TEUYEHUSsI, JICUEHHUS U MPOTHO3a XPOHUUECKUX 3a00JI€BaHUM MOYEK B CTAIUU
MMOYCYHOM HET0CTaTOYHOCTH. Becmuux epaua, 1, 713-83.

19.Akhmedov I. Y. et al. IS THE MEGAURETER THE PROBLEM OF
YESTERDAY, TODAY OR TOMORROW? //European journal of molecular
medicine. —2021. — T. 1. — Ne. 1.

20.Magnsnos 1. X. u ap. Hama TakTuka B IeYeHUU YIEMIIEHHBIX TAXOBBIX TPHIK Y
neteit //Poccuiickuii BECTHUK JETCKON XUPYPTUU, aHECTE3UOJIOTHH U
peanumarosiorun. — 2020. — T. 10. — Ne. S. — C. 99-99.

21.CtpensieBa, A. B., 'acmapsin, O. P., Caruesa, A. T., Kypunos, [I. B., lllernosa, T.
A., 3yes, C. C., ... & Axmenos, FO. M. (2011). 'omeonatuueckue npenapatsl B

367



Progress of Science: Theory and Practice
Volume 1, [ssue 1, December, 2024

JICYCHUH MPEIKIAMIICUU, OCIIOKHEHHOU MEIMIIOMUKO30M. 1paouyuorHas
meouyuna, (4 (27) 2011), 23-28.

22 .M6parumos, 3. K., Axmenos, U. 0., Mupmaaues, M. I11., & Axmenos, 0. M.
(2022). xupyprudeckAst KOppEKIHs KUCT XOJIEA0XA B IETCKOM
Bo3pActe. FORCIPE, 5(51), 83-83.

23.AxmenoB FO. M. u ip. OcoO0eHHOCTH NaTOJOTUYECKOTO MPOTE0IN3a B PA3BUTHH
0’KOTOBOM MTHEBMOHUH y netelt //1Vebe3n komOycTuonoroB Poccuu: ¢6. Hayy.
TpynoB. M. — 2013. — C. 44-45.

24 1lapkos, C. M., Aupik, C. I1., ®omun, /1. K., & Axmenos, 0. M. (2012).
OOcTpyKIMs BEpXHUX MOUYEBBIX MyTel y nereid. Coro3 neauatpos Poccun,
Hayunbiii ientp 310poBbs neren. Mocksa.

25.Umkabynos [I. 1., Axmenos FO. M. HacnenctBennbie 3a001€BaHUS TTOYEK
//Hedpo-yponorus y nereit. — 2008. — C. 205-207.

26.Akhmedov Y. M. et al. X-ray planimetric methods for the diagnosis of obstructive
uropathy in children //Saratov Journal of Medical Scientific Research. — 2007.

27.AxmenoB FO. M., Cabupos b. V., MawmsbimeBa H. O. MectHas TkaHeBas peakiys co
CTOPOHBI OpPTraHU3Ma-HOCUTEISI B 3aBUCUMOCTH OT HAJUYHs MaTOT€HHOM
MUKpOoQopbl B 9XUHOKOKKOBBIX KucTax //IBN SINO-AVICENNA. — 2005. — Ne. 1-
2.—C. 13.

28.Aupik I1. K., AxmeToB 0. M. Mukpodnopa Moun y AeTel ¢ XpOHUIECKUM
ob0cTpykTuBHBIM Tiuenonepurom FO. M. Axmenos, JIK Katocosa
//menonupoBaHHas pykonuck. — 1991, — C. 24.

29.AxtamoB M. A., PaxumoB A. V., Axmenos 0. M. [lpumenenne npoaurno3ana npu
XPOHUYECKOM Te€MaTOreHHOM ocTeoMuenuTe y aeteut //Xupyprus. — 1985. — No, 7. —
C.92.

30.AxmenoB U. 10. u np. XUPYPI'MUYECKMWE METO/IbI JIEUEHW A
MOYEKAMEHHOM BOJIE3HH B ITEJIMATPUYECKOM ITPAKTUKE (OB30P
JINTEPATYPBI) /2KYPHAII PEITPOAYKTHUBHOI'O 3/I0POBbA 1 YPO-
HE®POJIOI'MYECKUX UCCIEJOBAHUI. — 2022. — T. 3. — Ne. 3.

31. Jxypakynos XK. /1., Axmenos U. 1O., Mupmaaues M. I11. JTUATHOCTUKA U
JIEUEHUE TUA®PATMAJIBHBIX I'PbIK B IETCKOM BO3PACTE
/[FORCIPE. —2022. — T. 5. — Ne. S1. — C. 65.

32.A. M. Umankynos, C. A. Annasos, 0. M. Axmenos, K. A. lapxanos, O. A.
NmankynoB Y na4uHblil ciydaid CBOOOAHOMN peIIaHTAlUK CYUIIUJAIBHO
aMIIyTHPOBAHHOTO MOJIOBOI0 WieHa // BecTHUK 3kcTpeHHoM MeauiuHbl. 2013. Nel.

368




Progress of Science: Theory and Practice
Volume 1, [ssue 1, December, 2024

33.Xamxubaes AM A. 0. M., Kapabaer X. K. 1p. Bei6op i1ede6HO-1MarHocTHYeCcKoM
TaKTUKH TP 3aKPBITOI coueTaHHOM abaoMuHanbHON TpaBMe /B ¢06.«CoBpeMenHas
BOEHHO-TIOJIEBast XUpyprus nospexaeHui». Cankr-Ilerepoypr. — 2011. — C. 175.

34.b. M. lllakupos, FO. M. Axmenos, K. P. Taraes, X. K. Kapab6aes, O. A. XakumoB
Pannee xupyprudeckoe Je4eHHe rITyO0OKHUX 0’KOTOB THUTBHOW MTOBEPXHOCTH CTOIIHI //
Bectauk sxctpenHoit Meauiuubl. 2011, No2.

35.5upik 1. K. 1 n1p. @yHKIIMOHATBHOE COCTOSIHUE (PAroruTapHON aKTUBHOCTH
HEHUTPOUIIOB U XapakTep OaKTepUypHH y IeTel C XPOHUYECKUM OOCTPYKTUBHBIM
nuenonedpurom //Ypon. u nepporn. —1986. — T. 5. — C. 24.

36.Umkadynos /. V. u np. Xponuueckas mouedHasi HeJOCTATOYHOCTbY JACTEH:
COBPEMEHHBIE METObI OIICHKU TEYECHUS, JICUEHHUS U TPOTHO3a XPOHUUECKUX
3a00JIeBaHUM TTOYEK B CTA/IMM MOYECUYHON HEJOCTATOUHOCTH //BeCTHUK Bpaya. —
2008. - T. 1.—-C. 73-83.

37.AxmenoB FO. M. u n1p. OcoO0eHHOCTH MaTOIOTUYECKOTO MPOTE0IN3a B PA3BUTHH
0’KOroBo# mHeBMoHUU y nereit //IVebve3g komOycTuonoroB Poccuu: ¢6. Hayy.
TpynoB. M. — 2013. — C. 44-45.

38.Atakynos, b. M., 'abuenko, A. K., CaasikoB, B. M., A6nyxanmuk-3aze, ['. A., &
Axmenos, 10. M. (2006). Mopdosoro-3kcrepuMeHTalbHbIE UCCIIEI0BaHUs
THEBMOHUU y JIeTel EUIOMUKO3HOM 3TUONOTUU. [Ipobaembl xupypeuu,
Gapmakonoeuu, papmayuu u napasumonoeuu, 13-14.

39.AxmenoB FO. M., CagsixoB B. M. Xupypruueckoe jJedeHne 0CI0KHEHHOTO
9XUHOKOKKO03a //ITpobmemsl 6nonorun u Mmeaunuabl. — 2005, — Ne, 1. — C. 12-15.

40.Axmenos 0. M., AxmemkanoB U. A., MasnsiHoB @. I11. Pe3ynsraTe! neueHus
BPOXKJIEHHOTO THIpoHEe(po3a y AeTert /CoBpeMeHHbIE TEXHOJIOTHUH B OIICHKE
OTHAJICHHBIX PE3YJIbTATOB JICUECHUS YPOJIOTHUYECKOM MATOJOTUK y AeTer: Te3ucsl
JIOKJIaJIOB HAY4.-TIPAKT. KOH(. AeTckux yposoroB. M. — 2001. — T. 68.

369



