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Introduction

Multiple Myeloma (MM) is caused by the neoplastic 
proliferation of plasma cells that produce monoclonal 
immunoglobulins in the bone marrow thereby causing 
skeletal damage. Other MM-related complications include 
hypercalcemia, renal insuffi ciency, anaemia, and infections [1].

It represents 1% of all kinds of malignant neoplasms 
and more than 10% of the haematologic malignancies. The 
incidence of this pathology is about 4-5 patients per 100.000 
persons [2].

Generally, it affects patients older than 40 years with a 
peak incidence ranging between 50 and 70 years [3], &, with 
a predilection for males. Isolated lesions are found in 5-10% 
of cases [4,5], but with time the disease usually becomes 
systemic, with multiple lytic lesions [6,7]. About 85% of 
patients with multiple myeloma develop bone disease [8]. 
Due to the distribution of haematopoietic cells, the spine 
is one of the most frequent locations of the pathology [9]. 
The vertebral disease is a major cause of morbidity in 70% 
of patients diagnosed with multiple myeloma. Associated 
osteolytic lesions and vertebral fractures are well documented 
in causing debilitating pain, functional restrictions, spinal 
deformity, and cord compression [10]. Clinically a vertebral 
plasmocytoma shows up with symptomatology that varies 
from back pain, with or without minimal correlation with 
weight bearing [11], to acute back pain with structural 
instability due to pathological fracture to symptoms leading 
to neurological compression. The pathogenesis of the skeletal 
alteration develops through consecutive phases of bone 

marrow infi ltrations, skeletal erosion caused by osteoclast 
activation and eventually resulting in the development of a 
neoplastic lesion. This osteoclast differentiation and activation 
is mediated by Receptor activator of nuclear factor-kappa B 
(RANK) and its ligand RANKL which are expressed strongly in 
the bone apart from other tissues like kidney, liver, thymus 
and lungs leading to osteolysis which is characterised by an 
imbalance within the bone remodelling processes with an 
increased reabsorption activity by osteoclasts and suppressed 
new bone formation. Other novel fact ors that directly stimulate 
osteoclastic bone destruction in myeloma are ostoepontin, 
macrophage infl ammatory peptide 1α, and interleukin (IL)-
3. All of these factors are increased in most patients with 
myeloma [12].Osteopontin too infl uences bone homeostasis 
by inhibiting mineral deposition, by promoting differentiation 
of osteoclasts and by enhancing osteoclast activity and it also 
increases the expression of CD44 on osteoclasts which is 
responsible for their enhanced motlity [13 ]. Bisphosphonates 
are specifi c inhibitors of osteoclastic activity. They are shown 
to be effective in reducing vertebral fractures and pain but their 
role is unclear in improving survival; zoledronate was found to 
be better than fi rst-generation bisphosphonates (etidronate) 
in pooled direct and indirect analyses for improving outcomes 
as vertebral fractures [14]. 

The clinical variety and the burden of the pathology, with 
possible serious repercussions on the quality of life, impose 
a prompt diagnosis and an appropriate treatment planned 
in the context of a multidisciplinary general evaluation by a 
haematooncologist, a radiotherapist and the anaesthesiologist/
pain management specialist.
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 MRI has a number of advantages over other imaging 
modalities and has become part of the routine assessment of 
patients with plasma cell disorders [15] and the gold standard 
for the study of this tumour in the spine.

Our objectives were to report on the effi cacy of the 
surgical treatment in specifi c cases, in particular in patients 
with neurological complications as spinal cord compression, 
unmanageable pain, vertebral instability, in presence of 
pathologic fracture, or risk of it, and  in cases resistant to 
chemotherapy and/or radiotherapy for which there is an 
indication to the surgical treatment [16]. The spinal cord 
compression affects two third of patients with solitary 
plasmacytoma with vertebral localisation, it is mainly due to 
fracture and vertebral collapse or more rarely to the direct 
compression of the neurological structures by the tumour 
itself [17]; this percentage lowers at 7-16% in cases of multiple 
myeloma [17]. 

Several comorbidities and laboratory measures predicted 
more rapid vertebral height loss and the development of future 
fracture, in particular, dyslipidemia, previous non-vertebral 
pathologic fracture related to MM, Durie-Salmon Stage III, 
osteopenia/osteoporosis, serum light chains, and serum 
calcium levels. Identifying risk factors for increased fracture 
burden may allow spine specialists to pursue earlier and 
appropriate interventions to optimise function and minimise 
morbidity [18].

In the case of neurological involvement the radiotherapy 
could control the tumor locally, but it is not suffi cient to 
solve the concomitant instability for the treatment of which 
it is necessary a surgical stabilisation [3,9]. The maintenance 
of bone health in patients with multiple myeloma can 
signifi cantly improve the quality of life [19]. The clinical 
consequences of bone lesions can be devastating for patients, 
negatively affecting the immediate and ongoing quality of life 
and worsening survival prospects [20].

Material and methods 

This is a retrospective study where 124 patients from 
January 1st, 2000 to May 31st, 2015, affected by multiple 
myeloma with vertebral localisation were included. All the 
patients were operated at a single centre by senior surgeons 
belonging to a single unit. Demographic details like age, sex 
were noted. All patients, before the surgery, were studied with 
standard X-ray, bone scan, CT and MRI (Figures 1,2) of the spine 
and location, number, type of lesions were noted. Laboratory 
tests including serum immunoelectrophoresis and the Bence-
Jones protein urine/blood test were also done. They were 
clinically assessed prior to surgery and patients were divided 
into those presenting with only pain, radicular symptoms and 
neurological defi cit. Visual Analogue Scale (VAS) was used and 
the scores were categorised into mild, moderate and severe. 
Written and informed consents were taken regarding the 
surgical procedure they underwent. Intra and post operative 
complications, if any, were noted.

Results 

The Study comprised of 85 males 39 females aged between 
31 and 85 years (mean 60 year. Four patients presented at our 
emergency department with a solitary lytic lesion, without 
peripheral defi cits whose pain was manageable, only to 
undergo CT-guided needle biopsy for histological diagnosis 
and they had been managed conservatively. In 78 of 124 
patients vertebral lesion was the only manifestation of the 
disease at the moment of admission, while 46 patients had 
other systemic manifestations along with multiple skeletal 
involvement. A total of 295 vertebras were involved. 39 cervical, 
167 thoracic and 89 lumbar. Pain was the constant symptom 
with a mean of the Visual Analog Scale (VAS) score of 7.8. Pain 
was tolerable in 33 cases (VAS<5), moderate in 56 cases (VAS 
5-7) and severe, resistant to major analgesics, in 35 patients 
(VAS> 7). Worsening spine cord compression signs were 
present in 29 cases. In 78 patients the pain was concomitant 
to a pathologic fracture (PF), associated or not to neurological 
symptoms. 30 patients (23%) presented with neurological 
deterioration, 78 patients had (63%) by the presented with 
a pathological fracture, 13 patients (10.5%) had persistent 
pain despite chemotherapy, 5 cases (4%) were resistant to 
chemotherapy and radiotherapy and the remaining 12 cases 
(9.6%) were at the risk of impending pathological fracture.  
These 120 cases were subjected to 138 surgical interventions. 
A posterior approach was used in 126 interventions, anterior 
approach in 9, thoracotomy in 1 intervention & lumbotomy in 2 
interventions. The surgical interventions performed were wide 
laminectomy with posterior instrumentation, extracapsular 

Figure 1: MRI T2 sagittal image. 

 

 
 

 

 

 

 

 

 

 

Figure 2: Axial and Sagittal CT Scans showing a lytic lesion in the thoracic spine 
with cortical breach.
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intralesional excision, vertebroplasty and also vertebrectomy. 
The reconstruction of the vertebral body has been performed 
in 60 cases (Table 1) in the 16.7% of cases (10 patients) with 
a titanium cylinder  fi lled with autograft, in the 72% of cases 
(43 cases) with acrylic cement , in the 3.6% (2 patients) with a 
carbon prosthesis fi lled with autograft , in the remaining 7% of 
cases (5 patients) with autologous bone.

All patients were constantly followed up during a mean 
period of 32.5 months (minimum 1 - maximum 151 months).
The mean survival rate at 2 and 5 years, calculated according 
to the Kaplan-Meier method, were respectively 90% and 79%. 
An important and signifi cative reduction in postoperative pain 
(mean VAS = 1.8) was obtained in all patients.  

We observed 20 complications (14.5%) on a total of 138 
surgical interventions (Tables 1 &2).

a haematoma underwent to surgical revision with 
evacuation of the haematoma. All 4 patients improved 
in function at 1 year follow up. 

- 3 patients experienced problems with the wound closure 
and two cases underwent a surgical revision of the 
wound to allow the proper closure;

- 4 postoperative major medical complications occurred 
(Grade II [21,22]): one pulmonary embolism, one deep 
venous thrombosis, one case of acute renal failure 
associated with respiratory failure whereas one patient 
had intra operative hyperthermia. 

- The majority of complications seen within our series are 
classifi able as surgery related or iatrogenic (9 in total) 
Figure 3.

Particularly interesting and surgically challenging was a 
case of G.E., male, 64 years old. In 2012 this patient underwent 
a stabilisation of the levels included from T7 to L3 and 
decompression at T8-T9 and L1-L2 for cauda equina syndrome 
following a pathologic fracture with cord compression. In 
2014 he presented to our outpatient clinic for regular follow 
up with hyperkyphosis secondary to new pathologic fracture 
of L3, which was the level lower to the most caudal vertebra 
previously instrumented, associated with additional new 
pathologic fracture of T6, T9, hardware mobilisation, and 
skin decubitus ulcer. He, therefore, underwent a new surgical 
intervention for hardware removal, vertebroplasty at T6, T9 
and L3 and consecutive L1 corpectomy, deformity correction 
and reconstruction of the L1 vertebral body with autologous 
bone graft and lateral plate T12-L2. After 12 months from 
the second surgery hyperkyphosis and skin ulcers in the site 
of hardware, decubitus were still present. We met 2 minor 
complications (Grade I [20,21]) not directly correlated to the 
surgical intervention: a transient dysphonia and a case of 
intraoperative hyperthermia. 

- Complications were broadly classifi ed into 4 main 
categories 

- Haematoma associated 

- Wound related 

- Surgery related 

- Medical 

- Major neurological complications (classifi ed as IIB 
according to the Calvier-Dindo classifi cation adapted 
to spine surgery by Landrienl Ibanez [21,22]) due 
to compression of the neurological structures by 

Figure 3: rx sagittal post.
Table 1: Method of Anterior Reconstruction.

Cement 43

Titanium Prothesis 10

Carbon Prosthesis 2

Autologous Bone Graft 5

Table 2: Types of Complications.

Type of 
Complications Details of Complications Total Number of 

patients

Hematoma-
associated

Cauda equina (n=1
Lower limb weakness (n=2)

Sudden paraplegia(n=1)
4

Wound related
Wound hematoma (n=1)
Wound dehiscence (n=2)

3

Surgery Related 

Hardware loosening with 
hyperkyphosis (n=3)
Rod rupture (n=1)

Screws pulled out (n=1)
Left cervical loosening (n=1)

Mal positioning of C1 screws (n=1)
Pathological fracture below 

instrumentation (n=1)
Dysphonia

8A

Medical

Deep venous thrombosis
Acute kidney and respiratory failure

Pulmonary embolism
Intraoperative hyperthermia

4
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Discussion

Multiple myeloma is a pathology of oncologic and 
haematologic pertinence. The spine surgeon gains a 
fundamental role in cases of vertebral localisation partially 
or not-at-all responsive to medical and radiotherapeutic 
treatments in which there is a progression or relapse of the 
disease [23]. Furthermore, the augmented effi cacy of the 
medical treatments led to a higher life expectancy with the 
consequent and uncontested utility of the spine surgeon, above 
all with regard to the functional status [24]. 

Our series demonstrates effectively that in the majority of 
cases the surgeon performs surgical interventions aimed at 
the decompression of neurological structures, pain control, 
restoration of the stability and to correct frontal and sagittal 
alignment of the spine. Less frequently the prerequisites 
for the execution of an excision surgery exist; this kind of 
surgery must be reserved for the cases not sensitive to chemo-
radiotherapeutic protocols. The goal of excision is to remove in 
part or completely the neoplastic tissue surrounded by healthy 
tissue; the surgical approach could be posterior [25-27] and 
should be evaluated case by case in relation to the result 
desired and to the prognosis of the patient. In the majority 
of cases - from an oncologic point of view - it consists in 
intralesional interventions , extracapsular curettage [28] and 
only in a minority of cases the surgical indication to en-bloc 
resection [25], more useful and indicated in the local control 
of primitive tumours and some solitary metastasis resistant to 
radiotherapy and medical treatments. Also under this aspect, 
our series is compliant to the literature. In cases in which the 
goal of the surgery was the decompression of the neurological 
structures, a laminectomy without instrumentation has 
never been performed. A simple laminectomy allows a fair 
decompression but simultaneously has a high risk of instability 
and iatrogenic deformity with consequent possible neurological 
damage. Furthermore, a non-instrumented laminectomy, in 
the treatment of the neurological damage, presents an effi cacy 
similar to radiotherapy, but with a higher risk of mechanical, 
neurological and systemic complications [29]. 

For these reasons, we have always opted in favour of a 
wide laminectomy, extended to the pedicles and sometimes 
to the posterior wall, necessarily followed by an instrumented 
arthrodesis effective in the respect of the three-dimensional 
balance of the spine. To obtain a circumferential decompression 
of the neurological structures it could be necessary to remove 
also part of the vertebral body near to the dural sac [30,31], 
in association with a posterior arthrodesis, a reinforcement 
of the vertebral body for example with acrylic cement. The 
reconstruction of the vertebral body is mandatory in those cases 
in which, due to the extension of the disease, the loss of bone 
consequent to the removal of the tumour is so extended to create 
a remarkable mechanical instability; in these cases, therefore, 
all the mechanical solicitations would load on the posterior 
instrumentation with a consequent functional overload that 
with time could compromise the stability and the resistance 
of the implant [25]. For this purpose, the reconstruction of the 
removed vertebral body could be performed using autograft 

(iliac crest, fi bula, rib) or homoplastic grafting through the 
use of titanium cylinder, cement (polymethyl methacrylate) or 
carbon prosthesis.

Through a posterior approach, at the thoracolumbar level, 
it is possible to essentially remove the entire vertebral body 
in an intralesional excision through the pedicles which could 
be performed also through an anterior approach (the only 
approach that allows a cervical corpectomy).

The combined anterior-posterior approach allows to remove 
of the entire vertebra or, through particular techniques, to 
remove en-bloc part or the entire vertebra with wide margins 
[24,25,30] but it enhances the morbidity of the surgery.

Within our series, almost one-fourth of patients (23%) 
underwent a surgical procedure for a worsening of the 
neurological conditions, with an improvement of the clinical 
status in the majority of cases. In 72% of cases, the surgical 
indication was dictated by the presence, or the impending risk, 
of a pathologic fracture in absence of neurological defi cits. 

In the majority of patients, an intralesional excision of the 
neoplastic mass with a reconstruction of the vertebral body has 
been performed (58% of cases). In 14 cases through an anterior 
approach, in 55 cases through a posterior approach and in 1 
case through a combined anterior-posterior approach. In the 
40% of cases, we opted instead for posterior instrumentation 
alone. Also, this kind of therapeutic approach, followed by 
radiotherapy, permitted a good local control of the disease; the 
percentage of local relapse has been, indeed, 0.8%.

According to our experience, the vertebroplasty procedure 
was reserved for those cases in which after adequate medical 
and radiotherapeutic treatment the CT and MRI documented the 
absence of neoplastic mass with residual cavity with high risk, 
or presence, of fracture [32]. This surgical technique prevents 
a fracture, in case of high-risk vertebral body collapse, or in 
the case of pathologic fracture it reduces substantially the pain 
consequent to the mechanical instability of the spine. In fi ve 
patients a new concept cement has been used; it is a silicone 
based cement, used in the attempt to reduce adjacent segment 
fractures which may occur in patients treated with PMMA; 
indeed the traditional cement is a very stiff material that could 
create excessive stress on the vertebras adjacent to the level 
treated [33-35].

In the perspective of multidisciplinary management of the 
oncologic patient, the radiotherapist should, therefore, consult 
a spine surgeon with experience in the oncologic fi eld before 
proceeding with radiation treatment. In order to avoid local 
complications during and following a surgical procedure, as 
for example delayed wound closure or postoperative infections, 
the radiotherapy should not precede the surgery [36].

Conclusions

The role of the spine surgeon in the treatment of the 
multiple myeloma is principally a functional one.

The aim of the surgical intervention is to guarantee 
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suffi cient stability of the vertebral column and to decompress 
or preserve the integrity of the neurological structures. The 
prognosis of the single patient should always be considered 
in the choice of surgical intervention to perform. With this 
perspective the surgical options that we consider as more 
effective and appropriate are the following:

• Wide laminectomy and posterior instrumentation to solve 
or preserve the integrity of the neurological structures 
and, at the same time, to obtain suffi cient mechanical 
stability of the spine; 

• Extracapsular intralesional excision (debulking) in cases 
resistant to chemotherapy and radiotherapy that 
must be planned with the oncologist/haematologist (a 
multidisciplinary approach is required);

• Reconstruction of the vertebral body add to posterior 
instrumentation, in relation to the biomechanical needs 
of the spine;

• Vertebroplasty or kyphoplasty: to be reserved in those 
cases in which, after a pharmacological and/or 
radiotherapeutic treatment, remains a cavity in the 
vertebral body with a consequent high risk of fracture.

It is very important for us to emphasise that the patient 
affected by a multiple myeloma with vertebral localisation 
of the disease must be cared by an oncologic team which 
comprises the oncologist/haematologist, the radiotherapist, 
the spine surgeon, and the anaesthesiologist/pain management 
specialist; only through a multidisciplinary contest it is possible 
to improve not only life expectancy but also life quality.
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