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ABSTRACT

Purpose of the study. Elaboration of a surgical technique to manage patients with metastatic lesions of the craniovertebral region.
Patients and methods. The study included 7 patients with metastatic lesions of the craniovertebral region, who've been oper-
ated on for severe instability, pain syndrome, neurological deficit in the period from 01/01/2014 to 09/30/2022. To assess the
neurological status and patients’ condition the Frankel and Karnofsky scales were used on the day of admission and discharge
of the patients from the hospital. Pain intensity was assessed using a visual analog pain scale (VAS). To assess instability
in the affected spinal motion segment the SINS scale was used. All patients underwent palliative surgical treatment in the
amount of occipitospondylodesis with a biopsy of the neoplasm from the posterior approach.

Results. The average age of patients was 60 [44; 66] years. All patients had a marked pain syndrome prior to the surgery. The
average pain intensity according to the visual analog pain scale was 8 points. In the preoperative period, 6 (85 %) patients on
the Frankel scale were assigned to group E, 1 (14 %) —to group C. In 6 (85 %) patients there was no dynamics in the neurolog-
ical status following the surgery, however according to the Karnofsky scale there was an improvement up to 10 points due to
the regression of the pain syndrome down to 1 point on the visual analog scale. Hemiparesis developed in 1 (14 %) patient
due to malposition of the laminar hook in the postoperative period. The average duration of surgical interventions made up
337.5[315; 345] min, the average intraoperative blood loss made up 300 [300; 800] ml. In 6 out of 7 patients (85 %) there was
no neurological status dynamics after the surgery, and according to the Karnofsky scale an improvement up to 10 points was
noted due to regression of the pain syndrome to an average value of 1 [1; 2] VAS score.

Conclusion. The obtained results indicate the clinical application possibilities of minimally traumatic surgical technologies
for the treatment of craniovertebral zone metastatic tumors.
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PE3IOME

Lienb uccnepoBanus. PasapaboTka MeTOAUKN XMPYPrUYECKOro eYeHUs: NaLMEHTOB C METACTaTUYECKUM NMOPaXXEHNEM
KpaHuoBepTebpanbHON obnacTy.

MauueHTbl U MeTOAbI. B nccnegoBaHne BKIOYEHO 7 60MbHbIX C METACTaTUYECKUM MOPaXXEHUMEM KpaHUOBepTe6panbHOM
0651acTH, ONepyvpoBaHHbIX MO MOBOAY BblpaXXeHHOW HeCTabunbHOCTH, 60N1EBOr0 CUHAPOMA, HEBPOornyeckoro aeduumTa
B nepuopg ¢ 01.01.2014 no 30.09.2022 rr. N OLEHKN HEBPOIOrMYECKOro cTaTyca U COCTOSIHUSA MaLMeHTOB UCMOMb30Ban
wkanbl Frankel n Karnofsky B ieHb NOCTynneHWs M BbINUCKM NaLMEHTOB U3 cTaluMoHapa. IHTeHCMBHOCTb 601€BOr0 CUHAPOMA
OLieHVBanu No BU3yasibHO aHanoroBoii Wwkane 6oau (BALL). [na oueHKU HeCTabUNbHOCTU B MOPaXXEHHOM MO3BOHOYHO-
OBuWraTenbHOM CerMeHTe nosb3oBanuchb LWwkanon SINS. Bcem nauueHTamM BbINOAHEHO NaniMaTMBHOE XMPYPruyeckoe neyeHve
B 06beMe OKLMNMUTOCNOHAMN0AE3a C 6UoNcuelrt HOBOO6pa3oBaHMWSA U3 3aiHEro JoCTyna.

Pesynbtatbl. CpefiHuit BO3pacT 60/bHbIX cocTaBui 60 [44; 66] neT. Y Bcex naUneHTOB 40 onepaLumn oTMeYasncs BblpaxeH-
Hbl 601EBO CUHAPOM, CPefHsIA UHTEHCMBHOCTb 60/1M MO BU3yasbHO aHaNoOroBOK LuKane 60nu coctaBunsna 8 6annos.
B npegponepaunoHHoM nepuoge 6 (85 %) 6onbHbIX No Likane Frankel oTHeceHbl k rpynne E, 1 (14 %) — k rpynne C. Mocne
onepaumnn y 6 (85 %) 60/1bHbIX AMHAMKKa HEBPOJIOMMYECKOr0 CTaTyca OTCYTCTBOBasa, 04HaKo no Lwkane Karnofsky otmeua-
nocb ynyyweHue go 10 6annos BcneacTeue perpecca 60neBoro cuHapomMa o 1 6anna no Bu3yasnbHO aHanoroBou Lwkane
60nun. Y 1 (14 %) 60nbHOro BCNeACTBUE Manbno3uL My TaMUHApHOTO KProYKa B MOCNEONepaLMoHHOM nepuoge passuics
remunapes. CpeaHsa NPOAOCHKUTENIbHOCTb BbINOMHEHHbIX ONepaTUBHbIX BMeLLaTeNnbCeTe cocTaBuna 337,5 [315; 345] MuH,
cpefHssA MHTpaonepaumoHHasa kposonoTepsa — 300 [300; 800] Mn. Y 6 na 7 60/bHbIX (85 %) AMHAMUKA HEBPOIOrMYECKOro
cTaTyca rnocrsie ornepawmu oTcyTcTBoBana, a no wkane Karnofsky ormeuanochk ynydwenue go 10 6annos BcneacTeume perpecca
60/1eBOro CMHAPOMa 10 cpeaHero sHadeHus 1 [1; 2] 6ann no BALL.

3akntoyeHue. [NonyyeHHble pe3ynbTaTbl CBUAETENLCTBYIOT O BO3SMOXHOCTAX K/IMHUYECKOrO NMPUMEHEHUS MUHUMASbHbIX
Nno TPaBMaTMYHOCTU TEXHONOMUIA B XMPYPrMYECKOM JIEYEHUN MEeTacTaTUYECKMX ONyXoel KpaHNOBEPTEGPAIbHOM 30HbI.

KnioueBble cnoBa: MeTactaTuyeckue onyxonum, KpaHMOBepTe6paanaﬂ obnacTb, XUpyprmyeckoe nevyeHue
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Co6ntofieHne ITMYEeCKMX CTaHAapTOB: B paboTe COGNIOAANUCH 3TUYECKUE NPUHLMMBI, NPeabABAseMble XeNbCUHKCKON feknapaumeil BcemupHoii
megauumHckoit accoumaumu (World Medical Association Declaration of Helsinki, 1964, pes. 2013). UccnepoBaHue ofo6peHo Komutetom no
6ruoMeauLMHCKoi aTuke npu OTBY «<HMUL, oHkonorum» MuxaapaBsa Poccuu (Bbinucka U3 npoTokona 3acefanus Ne 118 ot 02.06.2022r.).
NHbopmmupoBaHHOE cornacue noayyeHo oT BCEX y4aCTHUKOB UCCeA0BaHMS.

q)VIHaHCVIpOBaHVIeZ (bVIHaHCVIpOBaHVIe JaHHOM paﬁOTbI He NpoBoAMNOCh.

KOH(AMKT MHTEpECOB: BCe aBTOPbI 3aBASAIOT 06 OTCYTCTBUM SIBHbIX U NOTEHLMANbHbIX KOHPAUKTOB MHTEPECOB, CBA3AHHbIX C My6ANKaLuei
HaCTOALLEN CTATbY.

CraTbs nocTynuna B peaakumio 21.10.2022; opobpeHa nocne peueHsupoanus 05.07.2023; npuHsta K nyénukaumum 14.09.2023.
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INTRODUCTION

Metastatic lesion of the upper cervical seg-
ments of the vertebral column occurs in no more
than 0.5-1 % of cases. Due to the low frequency of
lesions of the upper cervical vertebrae, most stud-
ies in the available literature are represented by
small series of patients. The body of the second
cervical vertebra is most often affected due to its
size and abundant blood supply. The main prob-
lem of this category of patients is spinal instability,
which, in addition to severe pain syndrome (in 90 %
of patients), can manifest symptoms of compres-
sion of the upper spinal cord such as tetraparesis
(in 0-20 % of patients), and with the development
of ascending edema, even respiratory arrest and
death [1; 2]. Thus, the fixation of the spine comes
to the fore in the surgery of metastatic lesions of
the craniovertebral region. External fixation meth-
ods (collar, Halo device) are inconvenient and can
cause various complications with prolonged use in
an average of 40 % of patients. And no convincing
data on their effectiveness has been obtained [3].
Internal fixation methods are preferred.

According to the literature, there are several types
of surgical strategies. The first and least radical
option involves the use of occipitospondylodesis
from the posterior access without resection of the
tumor [3; 4]. The advantage of posterior access is
explained by the peculiarities of the axial load dis-
tribution in the craniovertebral region, where 64 %
of it falls on the posterior structures, and not on the
anterior ones as in the lumbar spine. The use of oc-
cipital plates with bicortical screws and screws for

lateral masses are the methods of choice due to the
high fatigue strength and torsion resistance of the
structure.

The second variant of surgical tactics implies the
addition of posterior fixation by vertebroplasty with
transpedicular access [5], less often with transoral
access [6].

The third and most radical variant of the tactic, in
addition to fixation from the posterior access, implies
intra-tumor resection of the neoplasm through a ret-
ropharyngeal [7; 8] and even a transmandibular [9]
approach. Thus, the problem of choosing the optimal
tactics in the surgical treatment of metastatic spinal
tumors, including craniovertebral localization, still
remains insufficiently developed.

The purpose of the study: to develop a technique
for surgical treatment of patients with metastatic
lesions of the craniovertebral region.

PATIENTS AND METHODS

The study included 7 patients with cranioverte-
bral lesion out of 145 patients operated on for met-
astatic tumors of the vertebrae in the period from
01/01/2014 to 06/30/2022 in the Department of
Neuro-Oncology of the National Medical Research
Center for Oncology and the Department of Neuro-
surgery of the Moscow State University of Medicine
and Dentistry named after A. |I. Evdokimov.

To assess the neurological status and condition
of patients, the Frankel and Karnofsky scales were
used on the day of admission and discharge of the
patient from the hospital. The intensity of the pain
syndrome was assessed by a visually analog pain

Fig. 1. Occipitospondylodesis in patient No. 3. A — computed tomography data before surgery. B, C — computed tomography data after the

surgery.
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scale (VAS). The SINS scale was used to assess
instability in the affected vertebral-motor segment.

All patients underwent palliative surgical treat-
ment in the volume of occipitospondylodesis with
a biopsy of the neoplasm from the posterior access.
Occipitospondylodesis was performed using a de-
sign consisting of occipital plates and neck screws
inserted into the lateral masses, or laminar hooks
(depending on surgeon's choice) (Fig. 1).

All the necessary patient data were recorded
in the Microsoft Excel electronic database, after
which the data was analyzed using the Statistica
7.0 program. For each group of indicators, the type of
data distribution was determined (histograms were
constructed according to the Kolmogorov-Smirnov
agreement criterion). When the distribution differs
from the normal one, median values, 1st and 3rd
quartiles (Me [Q1; Q3]) were used for the description.

RESEARCH RESULTS

The study group of patients was analyzed accord-
ing to such signs as: gender, age, histological type of
primary tumor, localization of metastatic lesion, in-
dicators on the Frankel, Karnofsky, VAS, SINS scales
(Table 1).

The average age of the patients was 60 [44; 66]
years. All patients had anterior and anterolateral
localization of the neoplasm with a predominant
lesion of the vertebral bodies, 2 (28 %) patients had

KpaHuoBepTeGpanbHoOil oKanuaaLmumn

unilateral sprouting of the vertebral artery tumor. In
6 (85 %) patients, the degree of epidural compres-
sion corresponded to grade 1,in 1 (14 %) patient —
grade 3 (due to pathological dislocation of the ver-
tebra). The average score on the SINS scale among
all patients on this scale was 8.5 [7; 9]. All patients
had significant pain syndrome before surgery with
the average pain intensity scores according to VAS
of 8 [7; 8].

Concomitant visceral metastases were detected
in 2 (28 %) patients, metastases to other bones —in 2
(28 %) patients, metastatic lesions of the liver, lungs,
pelvic bones and spinal column were simultaneously
diagnosed in 1 patient.

The average duration of surgical interventions
performed was 337.5 [315; 345] minutes, the aver-
age intraoperative blood loss was 300 [300; 800] ml.
Intraoperative complication in the form of a laminar
hook malposition with spinal cord compression and
the development of hemiparesis in the early postop-
erative period was noted in 1 patient.

The dynamics of neurological disorders on the
Frankel scale and the functional status of the patient
on the Karnofsky scale after surgical stabilization
were analyzed in a group of patients. In 6 out of 7 pa-
tients (85 %), there was no dynamics of neurological
status after surgery, and according to the Karnofsky
scale, an improvement of up to 10 points was noted
due to the regression of pain syndrome to an average
value of 1 [1; 2] point according to VAS.

Table 1. Operated patients’ characteristics

. . Tumor Scores by VAS
Patient Age, years Sex Histology i o By Frankel Karnofsky TG SINS
Scores 66 F Carcinoma WAD C1-C2 E 70 7 11
2 67 M Carcinoma WAD C1-C2 C 50 8 9
3 a4 E Renal clear cell c2 E 70 8 7
carcinoma
4 37 M Renal clear cell c1 E 70 7 7
carcinoma
5 59 F Renal clear cell c2 E 50 10 8
carcinoma
Lung :
6 61 M adenocarcinoma C2-C3 E 60 8 °
7 60 M Carcinoma WAD Cc2 E 70 7 7

Note: WAD stands for: without additional details.
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DISCUSSION

The purpose of surgical intervention in metastat-
ic lesions of craniovertebral localization cannot be
radical removal of the tumor. Even block resection
is effective only with respect to local control of me-
tastasis, provided it is performed within healthy
tissues, but it is unable to prevent the progression
of metastatic lesion in general [12]. In our opinion,
intra-tumor cytoreduction of secondary neoplasm
at the C1-C2 levels can be surgically extremely chal-
lenging, according to the data of literature sources
(Table 2).

The analysis of publications shows that the addi-
tion of posterior fixation in case of C1-C2 segment
damage by intra-tumor cytoreduction significantly
lengthens the duration of surgery, significantly in-
creases intraoperative blood loss and surgical risks,
with similar results of the degree of regression of
pain syndrome in the immediate and long-term post-
operative period.

The benefits of surgical decompression in the
developed phenomena of pronounced epidural
compression of the spinal cord by a tumor at first
glance seems obvious. However, Uei H. et al. [13]
when choosing the volume of decompression,
consider the leading factor not to be the degree
of epidural compression of the spinal cord, but
the severity of limb paresis and recommend the
use of decompression with a degree of paresis
D2 or more instead. Uei H. et al. [13] believe that
there is no direct correlation between the severity
of paresis and the degree of epidural compression.
Uei H. et al. and other authors report the advan-

tages of stabilization without decompression over
decompression-stabilizing interventions in patients
with metastatic vertebral lesion, even with 2-3 de-
grees of epidural compression without neurological
deficiency [13; 14].

In this study, it was noted that in patients, the
manifestation and clinical picture of the disease
caused by motor deficiency (Frankel group C) was
only in 1 (17 %) of the patient, in the remaining pa-
tients there was no violation of the transverse con-
duction function of the spinal cord at the levels of
C1-C2 segments. An MRI picture of marked epidural
compression was also presented only in one case,
however in another patient. Thus, there were no in-
dications for decompression of the spinal canal in
the group of patients presented by us.

Taking into account the topographic and anatom-
ical features of the craniovertebral region, the high
risks of developing instability of the craniospinal
zone, accompanied by a intense pain with its meta-
static lesion, the use of isolated spine stabilization
technology seems to be the most favourable in the
treatment of this category of patients. This is indi-
rectly confirmed by the fact that most of the avail-
able publications on the topic of surgical treatment
of metastatic lesions of the craniovertebral region
describe this technology [3-6].

CONCLUSION

The data obtained by us indicate clinically satis-
factory results on minimal traumatic technologies
utilized in the scenario of craniovertebral zone met-
astatic leasions surgical treatment.

Table 2. Literature data on various types of surgical interventions performed in patients with metastatic lesions of the

craniovertebral region

o gy Mmool rocsre gy Cymliaien Py
0SD* etZ?,Stzao%igT i3 39 2350+51.9  364.8+252.1 8% 01 .grzT.f'(de.som)
OSD+VP* lejo)g'sefs?l" 10 182 (120-255) (2535350) 10% 25503 éi%ﬁ)%)
OSD+TR* W;o)g'eeb?l" 15 252 (150-300) (76833(2)00) 27% 02133140 (1}314702.01)

Note: OSD stands for occipitospondylodesis, 0SD+VP is for combination of occipitospondylodesis and vertebroplasty, OSD+TR is for
combination of occipitospondylodesis and tumor resection from retropharyngeal/posterior access.
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