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Abstract

Skeletal metagasis is one of the mog common metadasis second to liver and lungmetagasis. The mos common affected
skeletal region is on the vertebral column (metagatis spine disease/MSD). Paients with MSD usualy came with chief
complain of backpain and neurological deficit. The modalties of treament including chematherapy, radiotherapy and
surgery. The goal of MSD treatment isto improve the quality of life by reliefing the pain, providing sability and even in
some cases neurological deficit improved. Three patients in Dr. Zainoel Abidin General Hospital tha diagnosed with
MSD from different primary tumor and different level of vertebral involvement. We performed spinal decompression and
spinal fusion to release the spinal cord entrapment and did follow up to evaluae the outcome. MSD is a common issue
faced by a spine surgeons. We believe with multidiciplinary approach and right decision making and timing, surgica
treatment to treat spine instabillity and compression can lead to patient’s better quality of life despite of the type and
prognosis of the primary tumor.
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1. Introduction

Skeletd metastasisis one of the most common metastasis second to liver and lung metastass. The most
common affected skdetd region is on the vertebra column where the primary tumor comes from prostate
(84%), breast (72%), thyroid (50%), kidney (37%), pancreas (33%), lung (31%), etc.The diagnoss of
metagtatic spine disease (M SD) itsel fusual yacomplished with spine MRI (Elmesallamy and Taha, 2020).

Patients with MSD usudy came or referred to spine surgeon with chief complain of back pain (90%) and
accompanied with neurologicd deficit and sometimes progressive deformiti es which affecting patients qudity
of life. Therefore the the goal of MSD treatment is to improve the qudity of life by rdiefing the pain,
providing stability and evenin some cases neurological deficit improved (Alpantaki et al., 2020).

Treatment of MSD required multidisciplinary effort from spine surgeon, radiologist to rehabilitation
specialis and many more. The modalties of treatment indluding chemotherapy, radiotherapy and surgery.
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There are severd literaures, guidelines or even scoring system that hep to decide to do or do not operate
MSD patients. The most common and popular one are Tomita Score and Spind Instability Neoplastic Score
(SINS). Tomita score hdp to predicting survivd rate and decide the surgicd drategy based on the
progress veness of the primary tumor, treatability of the metastas s and number of metagtasis to the bone. This
scoring sysem offer tumor resection, tumor debulking, pdliative decompresson or supportive care only
based on severity of the score for treetment options (table 1).SINS provide scoring system to evduate the
stability of the spine. This scoring sysem assess the location of the leson, pain, type of lesion, spinal
alignment, vertebral body collapse and posterolaerd involvement of the spine (table 2)

Despite of wide range MSD assessng tools and treatment options, there is still variety opinion and
outcome in MSD surgery treament. In this study we evaluate 3 patients in Dr. Zanoel Abidin General
Hospital tha diagnosed with MSD from different primary tumor and different level of vertebral involvement.
These 3 patients came with chief complaint of pain and neurologicd defict. We performed spinal
decompression and spinal fuson to release the spind cord entrapment anddid follow up to evaluate the
outcome.Sampl es a so taken during the operation of dl patients to confirm the metastasisto the spine.

Table 1. Tomita Score. Tota score 2-4 treatment option: En bloc resection, 4-6: Debulking, 6-8:Palliative decompression, 8-10:
Supportive care

Characteristic Score
Primary Site
Slow (breast, prostate, thyroid) 1
Moderate (kidney, uterus) 2
Rapid (lung, liver, stomach, colon) 4

Viscera metastasis

None 0

Treatable 2

Non Treatable 4
Bone Metastasis

Solitary 1

Multiple 2

Table 2.Spina I nstabillity Neoplastic Score (SINS). Tota score 1-6 suggest stable spine, 7-12 suggest potentially unstable, 13-18 suggest
unstable spine.

Component Score

Location

Junctiona (occiput-C2, C7-T2, T11-L1, L5
S1)

Mobile spine (C3-C6, L2-L4)
Semirigid (T3-T10)
Rigid (S2-S5)

Pain 3

o B N W
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Yes 1
Occasional but not mechanical 0

Pain freelesion

Bonelesion 2
Lytic 1
Mixed 0
Blastic

Radiograph spinal alignment 4
Subluxation/trandation 2
De’novo deformity 0

Normal alignment
Vertebral body collapse

<50%

>50%

o B N W

No collapse with >50% body involved
None

Posterolateralinvovement 3
Bilateral 1
Unilateral 0

None

2. Casereports
21Casel

Female, 46 years old with history of breast tumor came with chief complain pain and weakness on both of
her leg. She had no history of trauma previoudy. This condition keep progressng and now she unableto stand
or even sitso she spent her days on the bed. She had history of breast cancer. T2 Weighted Image (T2WI)
MRI Examination showshyperintense leson suggesting metagtatison T3-T5 leve with T4 vertebrd body
collapse & protruding to spinal canal.

The Tomita Score in this patient was 5 and SINS 13 which suggesting an unstable spine with
recommended option of debulking. So she underwentposterior spind fuson T1-T7 and decompression.
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Fig. 1. T2WI (right) showing hyperintense lesion on T3-T5 vertebral body with disruption of spinal cana and T1IWI (left) T4 vertebral
body protrussion to the spinal canal.

Fig. 2. Histopathologic examination showing some malignant glands structure in H& E magnification 400x..

The follow up did not show any neurologicd improvement yet but the pain complaint was subsided and
now she able to sit and ambulate using wheel chair, which made her daily activity much easer. Some sample
also taken during the operation and the macroscopic histopathologic study showing 2cc sample in volume
with brown color and tender consistency. As the miscroscopic study showing groups of epithelial cell’s with
enlarged nudeus, coarse chromatin and loose eosinophilic cytoplasm between the fibromyxoid connective
tissue’s stroma. All evidence’s suggesting adenocarcinoma metastasis.

Fig. 3. Pog T1-T7 spina fusion and T4 decompression xray (left). On the follow up the patient now able to sit and
ambulaeusing wheelchair (right).
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2.2Case?2

Male 51 years old with primary thyroid tumor camewith chief complaint of mechanical back pan and
weakness& numbness on both leg. He was diagnosed with thyroid tumor and underwent partial
thyroidectomy 3 years prior to his spine symptoms. He had no history of previous trauma.

Fig. 4. TIWI MRI image (left) showing multilevel hypointense lesion from T5-S3 level. T2WI (right) showing spinal cana compression
of T11 level.

On the day he cameto Zanoel Abidin General Hospitd, he still ableto move hislegs but unable to to stand or
walk by himsdf (frankd C).

On the MRI examination, T1IWI showing multilevel hypointense leson from T5-$4, suggesting
MSD causing lytic lesion with vertebral body collapse of T11.T2WI confirming protrusson and spind cana
compresson on T11 leve. The macroscopic hisopathology examination showing 4cc sample in volume with
grayish white color, tender cond stency. Microscopic examination confirming the adenocarcinoma metastasis
to the spine.

Fig. 4. Higopahologic finding shows clear cell carcinoma. H& E. Magnificaiion 400x.

The Tomita Score and SINS in this patient was 5 and 14 and so this paient underwent T8-L4 posterior spinal
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fusion and T11 decompression. A month outcome follow up showing grea improvement. The pan was
subsided almost entirely and the neurological deficit greatly improved that now he able to stand and walk

without any help (frankel E). He routinely came for control and also given Thoracolumbal Spine Orhoses
(TLSO) brace.

Fig. 5. Post spinal fusion & decompression xray (left). A month follow up showing the patient able to stand and ambulate independently
(right).

2.3Case3

Female 51 years old with breast tumor came with chief complainof back pain, weakness on her both leg
and inabillity to sense or control micturition & defecation which was the most severe debilitating sequd ae of
MSD. Again, this patient had no history of traumabefore. Six month prior to surgery, she started to felt pain
on her back. Three month laer the pain get worsen and she unableto move her legs due to weakness. She aso
complaned severe pain on her |eft hip.She was bedridden for afew months before treated.

On the examination, T2WI MRI showing hypointense lesion on the L4 levd with anterior to midde
column vertebra body destruction, protruding to spinal canal which causng neurologi cd symptomsin this
patient. Plain hip xray showing pathological intertrochanteric fracture on the left femur, suggesting a
metadtatic bone disease.

Fig. 6. T2WI showing hypointense lesion accompanied with vertebral body destruction that protruding to the spinal canal on L4 level.
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Tomita Score and SINS was 4 and 15 in this patient and she underwentunderwent pogterior spinal fuson
from L2-S1 and decompresson on L4 level. The sample taken during the operation and macroscopic
hi stopathol ogic study showing 4cc sample in volume with brown color and tender cond stency that suggesting
adenocarcinoma metastas s to the spine.

Fig. 7. Histopathologic examination shows malignant glandular cells with H&E. Magnification 100x.

Post operative follow up showing no improvement yet on the neurological deficit but the pain aleviaed
and now she able to st and ambulate usng wheelchair.

Fig. 8. Post L2-S1 Spinal fusion xray (left). The patient now ambulate using wheelchair but not able to stand yet due to proximal femur
pathological fracture (right).

3. Discussion

Two females and one male cases with ages ranged from 46 to 51 years old above shown MSD with
primary tumor on the thyroid and breast. All of the paients had chief complain of backpain with variety of
neurological impairment.

All of the patients underwent posterior spinal fusion and decompression corresponding to the pathologic
level. Pog operative fallow up showing neurological improvement on one patient but not yet onthe other two.
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On the other hand the pain symptom post operatively showing good improvement in al three cases. This
alowed the bedridden patients to able to ambulate using wheelchair, a frankel C paient to wak
independently again, which we beieve had a big impact to persons quality of life despite of the primary tumor
ongoing trestment and prognosis.

MSD are a common systemic disease in these days. The goals of treament is quite varies from relieve

pain, stabilize spinal structure, maintain neurologic function, preventing new onset, etc and all of it is for
patient health related quality of life.Every spine surgeon may or may not able to achieve every goals depend
on timing of the diagnoss, treatment selection, biology of the tumor and the severity of each cases
(Elmesdlamy and Taha, 2020).
Despite of medicd accomplishment in the management of MSD, surgery, dthough high risk, remain crucal.
Surgical treament in MSD indicated in some patients and some helpful scoring system to determine MSD
treatment such as Tomitaand SINS was used in this study. But some other literature said that MSD cases the
with neurological deficit, urgent surgical intervension is necessary despite of the type of tumor (Alpantaki et
al., 2020).

Be noted complication after surgery for MSD also in another field of ongoing research and complications
rates over 75% are reported when multiple type of adverse events are induded. Analysis of 4.676 paiens
from New York State, USA, published in 2020 showed the complication rate of 18%, where pulmonary,
urinal and renal complications were the most prevalent. Quarishiet al reported complication rate of 27%
where chest complication and site infections were the most common. A systeméatic review from 2020 by
Tarawnehet al included 19 studies with 2.088 patients. Surgical site infection was reported as the most
common complication with anincidence of 6,5% (Corvino et al., 2022; Carrwik, 2021).

Other reported complications indude approach-related morbidities, intraoperaive hemorrhage, CSF leak,
thromboembolism and wounds infection. All of his occurence risk may be decreased with careful preoperative
planning which cond ders the god based on life expectancy and functiona outcome (Corvino et d., 2022).

Patients with spind mechanical instahility typically require surgical stabilization. Since radiation or
systemic treatment do not treat spinal ingability, an unstable spine should be surgicdly stabilized to alow
pain paliation and to prevent further neurologic compromise and spina deformity progresson. Especially
patients with high SINS score tend to have a higher risk of radiotherapy falure and experience s gnificant
benefit from surgicd stabilization leading to pain relief and functionad improvement. Another clinicd sudies
also shown that functional status of oncology patients correlates with surviva, with ambulatory patients
surviving longer than patients who have [og the ability to ambulate (Barzilai et al., 2019).

While many studies used to be focused on survival rate, quality of life gain interest started from early
2000. In 2008, Ibrahim et a concluded in an international multicenter studies of 223 patients that surgery was
effective in improving quality of life, enabling patients to regain or maintain mobility. Similar conclutions
were drawn in an other prospective single centre sudy from Quraishiet al, including 199 patients treated
surgicaly on 2011-2013, with regular folow up visits until two years of surgery. An international
retrospective cohort study by Dea et al, 2020 highlights the importance of quality of life by showing tha even
patients with a short expected survivd time can benefit from surgery, given tha surgery will improve
someone qudity of life status. The authors also suggest that basdine performance status rather than expected
survica ater surgery should be the key factor in the decision making process, challenging the established
threshold of three months surviva after surgery (Carrwik, 2021).

The potential benefit of surgery in MSD treatment may represent the difference between a patient beng
able to walk on their own and a patient being bedridden for the rest of ther life. This also imlpicate for
patient’s ability to pursue activities of daily life, their functional independence, health-rdated quality of life
and fitness to undergo systemic oncological treatment and eventually, patient surviva (Meyer et al., 2022).
But be mindful that not all MSD patients are capable candidates for surgery treatment. Early diagnosis and
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eval uation, decision and timing of treatment, chance and risk of complication should be assessed carefully in
every MSD patients.

4, Conclusions

MSD is a common issue faced by a spine surgeons. We believe with multidiciplinary approach and right
decision making and timing, surgical treatment totrea spine instabillity and compression can lead to patient’s
better quality of life despite of the type and prognos's of the primary tumor.
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