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ABSTRACT

Craniotomy is an integral part of modern elective neurosurgery which involves cutting a free bone flap to provide
access to pathological intracranial structures with its reimplantation at the end of surgery.

Bone flap grafting in the trepanation window with various fixation methods in the end of elective neurosurgery in the
absence of severe cerebral edema or cancer-induced bone destruction is a standard procedure that restores the skull
shape, cerebrospinal fluid dynamics and cerebral perfusion.

According to the literature, the incidence of aseptic inflammation with subsequent resorption of the bone flap after
craniotomy in elective neurosurgery is not clearly defined.

An analysis of medical publications in the PUBMED database showed few reports of bone flap resorption after elective
craniotomy, and no reports were found after the search in the eLibrary database.

Thus, the number of reports on the bone flap resorption after craniotomy in elective neurosurgery is limited, and the
pathophysiology of this process remains unclear.

However, the described complication of craniotomy can lead to the dislocation of a bone flap, the development of
a local pain syndrome, a cosmetic defect, and disturbances in cerebrospinal fluid dynamics.

The article describes an example of partial resorption of a bone flap after craniotomy for the removal of meningioma
in the middle third of the superior sagittal sinus, which required a number of repeated neurosurgical interventions. The
treatment was finished with the removal of a partially resorbed bone flap and implantation of an individual titanium
mesh implant.
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KMMHWYECKOE HABJTIOAEHUE

PE3OPBLIAA KOCTHOTO JIOCKYTA NMOCJIE KOCTHOMACTUYECKOW KPAHUOTOMMMU
B MJIAHOBOW HEUPOXMPYPTUK
(CNYYHAMU U3 MPAKTUKH)

9.E.PocTopryes*, H.C.KysHeuoBa, LH.figpbiwHukoBa

®rbY «<HMWUL, onkonorun» Munagpasa Poccuu,
344037, Poccuitickan degepauus, r. PoctoB-Ha-[loHy, yn. 14-9 nuHus, 4. 63

PE3IOME

KocTHo-nnactuyeckasi KpaHUOTOMMS, MpeanosnaratoLlas BbiNnuaMeaHne cBO604HOI0 KOCTHOMO JIOCKYyTa AJ1si OCyLLe-
CTBJIEHWA JOCTYyrna K NaTofIormyeckoMy MHTpaKpaHuaabHOMY o4ary C ero peumMniaHTauunen B KOHLe onepaTtuBHOro
BMeLlaTesibCTBa, ABMSAETCA HEOTbeM/IEMOM YacCTbIo MN1aHOBbIX OnepaLmii B COBPEMEHHOW HEMPOXUPYPruyecKom
npakTuke.

3aBepLueHne NNaHOBON HEMPOXMPYPruyYecKomn onepawumm yCTaHOBKOW KOCTHOMO NTIOCKYTa B TpenaHaLMoHHOEe OKHO
C UCMONb30BaHWEM PasfINYHbIX METOAUK (DMKCaLUM B YCIIOBUSIX OTCYTCTBUS BbIPaXeHHOro 0Teka rofIoBHOr0 Mo3ra
UM ONYXOSIEBON AECTPYKLIMU KOCTU SIBASIETCS CTAaHAAPTHOW NpoLelypoi u obecneynBaeT BOCCTaHOBNEHUE (HOPMbI
yepena, TIMKBOPOAMHAMUKN U nepdy3un rofoBHOro Mo3ra.

Mo AaHHbIM NUTepaTypbl, YacToTa pa3BUTUS aCENTUYECKOro BOCNaneHns ¢ nocneaytoLlein peaopoumein KOCTHOO
JlocKyTa nocne BbINOMHEHWSA KOCTHO-MIaCTUYECKON KpaHMOTOMUM B NIAHOBOW HEMPOXMPYPrM YETKO He onpejeneHa.
MpoBefeHHbIN aHanu3 6a3bl MeanUMHCKUX Nybnnkaumin PUBMED yka3biBaeT Ha eAUHUYHbIE COO6LLEHMS O pe30p6-
MM KOCTHOIO IOCKYTa Moc/e BbINOSIHEHUS NAaHOBOW KOCTHO-MIAcTUYeCKOM KpaHnoTomum. Npun aHannse B oTe-
yecTBeHHOI 6ase E-Library coobLieHnii 0 pe3op6Lmm KOCTHOMO SIOCKYTa MOC/e NiIaHOBbIX KOCTHO-M1aCTUYECKNX
KPaHWOTOMUI He 06HapYXEeHO.

BcnepacTBue orpaHUYeHHOro Ymcna coobLueHnii 0 pe3op6Lumnmn KOCTHOFO NOCKYTa Nocse BbINOIHEHUS KOCTHO-
NNacTUYecKoi KpaHMOTOMUM B NIAHOBOW HEMPOXMPYPIrUM Ha AaHHbIA MOMEHT OCTaeTCs HesiCHOM naToduanonorus
AaHHOro npotjecca.

TeM He MeHee, NpeAcTaBAeHHOE OCNOXHEHNE KOCTHO-MIACTUYECKOM KPaHMOTOMUM MOXET NMPUBECTM K AMCIOKALMK KOCT-
HOrO NTOCKYTa, pa3BUTMIO JIOKaNIbHOro 60JIEBOTO CUHAPOMA, KOCMETUYECKOMY AedeKTY, HapyLUEHUO IMKBOPOAUHAMUKMY.
B cTaTbe onucbiBaeTca NpUMep YaCTUYHOM Pe30p6LIMM KOCTHOIO JIOCKYTa Nocie KOCTHO-MIacTUYeCKON KpaHUOTOMMY,
Nno NoBOAY YAaneHU MEHNHIMOMbI BEPXHEro carmTTanbHOro CUHyca B CpefHeln TPEeTH, YTO B NOCNeayoLWweM B CBOKO
ouyepesb NOTpe6oBano NPoBeAEHNS psLa MOBTOPHbIX HEMPOXUPYPrMYECKMX BMeLLaTeNbCTB. JleueHne 3aBepLunioch
yAaneHuem 4acTUYHO pe3op6UpOBaHHOro KOCTHOIO SIOCKYTa C nocneaytollen uMnnaHTaumen uHANBUAyanbHo
M3roTOB/IEHHOMO CETYATOro TUTAHOBOMO UMMIaHTaTa.
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According to the literature, the main attention is
paid to the analysis of risk factors for resorption of
auto bone subjected to preservation, long-term stor-
age in various environments and temperature con-
ditions due to the inability to complete surgery by
installing a bone flap (brain edema, decompressive
craniectomy). Under these conditions, the risk of
resorption of the bone flap can reach 23% (1, 2, 3).

In elective neurosurgery, bone-plastic cranioto-
my (BPC) involves sawing out a free bone flap to
provide access to a pathological focus, followed by
its fixation at the end of surgery. When analyzing
the PUBMED database of medical publications,
there are isolated reports of bone flap resorption
after planned BPC (4, 5, 6). When analyzing the
national E-Library database, there were no reports
of resorption of the bone flap after a planned BPC.

We present a clinical case of partial resorption
of the bone flap after planned BPC, which in the
future will require several surgical interventions.

CLINICAL CASE

Patient S., born in 1981, has been complaining
of headaches and right hemihypesthesia since
December 2017. An MRI of the brain in January
2018 revealed a meningioma of the upper sagittal
sinus in the middle third on the left side, measuring
41x51x45 mm. (fig. 1). Upon admission, the patient
underwent spiral computed tomography (SCT) of
the neck, chest, abdominal cavity and pelvis: no
pathology was detected.

In January 2018 FGBU RNIOI performed BPC in
the parietal region, meningioma removal (Simp-
son ). Excision of the Dura mater (DM) with tumor
tissue was performed. The plastic surgery was
made using an artificial DM "Durepair Regeneration
Matrix Medtronic". The duration of the operation
was 240 minutes. The bone flap is not changed,
stowed in the trepanation window is fixed on the
perimeter with the help of non-resorbable Medtron-
ic craniofixes.

When performing the control SCT on 1 day after
the operation, no hemorrhagic postoperative com-
plications were detected, and no subaponeurotic
accumulation of liquor was detected. In the bone
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mode, the satisfactory position of the bone flap
is determined (fig. 2). the Postoperative period is
without features. Histological verification — me-
ningotheliomatous meningioma.

After 5 months of the initial surgery, the patient
began to complain about the mobility of the bone
flap. When examining the area of the postopera-
tive scar without signs of inflammation, palpation
determines the instability of the bone flap. The ad-
ditional examination inflammation markers in the
blood are not determined: white blood cell count
is normal, relating to stab neutrophile leucocytes
is not increased, young forms and myelocytes are
defined, the level of CRP is not elevated, the pro-
calcitonin test is negative. During the bacteriolog-
ical study of blood, the growth of microflora was
not obtained. When performing SCT, an epidural
accumulation of liquor is detected in the left pa-
rietal region. In the bone mode, there is no bone
flap disposition. Diastasis is determined along
the perimeter of the bone flap (fig. 3). The bone
flap was refixed using Medtronic craniofixes. Vi-
sually, the bone flap did not differ from the bones
of the skull. The presence of mobility of the flap
was seen as insufficient fixation with craniofixes.
When performing the control SCT, postoperative
complications were not detected, and a satisfac-
tory position of the bone flap was determined in
the bone mode (fig. 4). The postoperative wound
was healed by primary tension, with no signs of
inflammation.

Since January 2019, the patient again began
to notice a backlash of the bone flap, a feeling
of" crunch " when palpating the left parietal area.
When performing SCT, areas of resorption of the
bone flap are determined (fig. 5). Physical exam-
ination again determines the mobility of the bone
flap. The skin covering above the flap and the post-
operative scar are not changed (fig. 5). markers of
inflammation in the blood are not detected.

In February 2019, a bone flap was removed in
the left parietal region. Intraoperatively, the mo-
bility of the bone flap and the foci of destruction
are determined. A bluish-colored bone flap (fig. 5).
During the bacteriological study of the scar tissue
surrounding the bone flap and the bone flap, the
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Fig. 1. On preoperative MRI of the brain from 01.2018, falx meningioma of the left parietal lobe is determined: a — axial projection in T1
mode; b — sagittal projection in T2 mode.

Fig. 2. Postoperative SCT of the brain: a — there are no postoperative hemorrhagic complications; b — during 3D reconstruction in the bone
mode, the satisfactory standing of the bone flap is determined.

Fig. 3. SCT of the brain 5 months after surgery: a — determined epidural accumulation of liquor in the left parietal region in the projection of
the bone flap; b — during 3D reconstruction, partial resorption of the bone flap along the line of the bone cut is determined.
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Fig. 4. Postoperative SCT of the brain after the operation of bone flap refixation using Medtronic craniofixes: a — there are no postoperative
hemorrhagic complications; b — during 3D reconstruction in the bone mode, the satisfactory standing of the bone flap is determined.

Fig. 5. a — 3D reconstruction in bone mode 6 months after repeated surgery. Bone resorption is determined along the line of the bone
cut and in the thickness of the bone flap; b — the area of the postoperative scar and soft tissues of the head are not changed; c -
intraoperatively determined mobile cyanotic flap, with multiple foci of resorption; d — removed bone flap.
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growth of microflora was not obtained. Histologi-
cal examination revealed non-specific changes in
the bone tissue — pronounced dystrophy, foci of
necrosis and small-focal hemorrhages, there are
no signs of inflammation. The patient was dis-
charged in a satisfactory condition. The planned
step-by-step cranioplasty was completed using
a custom-made titanium implant in August 2019.

DISCUSSION

In modern neurosurgery, most of the planned
trepanations, in the absence of pronounced edema
of the brain with prolapse into the trepanation win-
dow or tumor destruction of the bone, are complet-
ed with the installation of autostasis in the trepana-
tion window using various fixation methods (7, 8).
This procedure is standard and provides restoration
of the shape of the skull, liquorodynamics and brain
perfusion. Intraoperatively, it does not matter how
the bone flap was processed and stored, since its
blood supply is completely disrupted: the perios-
teum is detached, the diploic layer is crossed, and
the perforants from the Dura mater are torn (10).

This clinical example shows partial resorption
of the bone flap 12 months after performing BPC
as planned. From the moment of CPT to the bone
flap reimplantation, 2.5 hours passed. The wax
was not used for hemostatic purposes. The bone
graft was immersed in saline solution. Fixation
of the bone flap was carried out using craniofixes
company Medtronic.

Heiipoxvpypruu (cnyyaii M3 npakTMKM)

Due to the limited number of reports of bone
flap resorption, the pathophysiology of this pro-
cess is not clear. A possible explanation for re-
sorption can be observed in the presence of Gor-
ham syndrome, in which progressive osteolysis is
observed mainly in the tubular bones. During the
examination of this patient, there were no addi-
tional foci of resorption or signs of osteoporosis
in SCT of the skeleton.

Another likely predictor of resorption may be
the use of wax during surgery or subaponeurot-
ic accumulation of liquor in the postoperative
period. As mentioned above, BPC destroys all
sources of blood circulation in the bone, and
the use of wax prevents the restoration of blood
circulation after replantation through diploic
veins. Subaponeurotic accumulation of liquor
in the postoperative period also prevents the
formation of scar tissue along the perimeter of
the bone flap.

CONCLUSION

Nowadays, it is not possible to clearly deter-
mine the predictors of bone flap resorption after
performing a planned BPC. The patient must be
informed of the possibility of developing such
a complication in the late postoperative period,
and the neurosurgeon should avoid intraoperative
use of wax and seal the Dura mater to prevent ac-
cumulation of liquor in the subaponeurotic space
in the early postoperative period.
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