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INTRODUCTION 
Solitary plasmacytoma of bone (SPB) is a malignant tumor and an 
independent subtype of plasmacytoma (1,2). Complications in 
neurosurgical practice are unavoidable and keep occurring from time 
to time during our surgical practice and remind us to improve our skills 
and guide us for better management in the future cases. However some 
complications bafe us and in spite of all the precautionary measures 
and correctness of the surgical procedure carried out, still occur and 
puzzle us. And if these complications are fatal, they trouble us more 
and we need to review our preoperative evaluation, surgical steps and 
the post operative management to isolate the problem and take 
remedial measures for the better outcome in our future patients.
           
Ours is a high volume tertiary care Neurosurgical centre where 
interventions and all types of instrumentation for spinal pathologies 
are carried out. During the period of Aug 2014 to Dec 2016 a total of 
156 patients of vertebral fractures were managed at our centre, details 
of which are given as per table 1.  Out of the total no of 47 patients with 
pathological fractures of the vertebral column, three patients with the 
nal diagnosis of plasmacytoma on histopathological (HPE) 
evaluation had a fatal outcome that too on the rst post operative day. 
The rapid downhill course and the outcome in these three patients was 
similar. Plasmacytoma of the spine is a systemic disease and the 
prognosis is guided by a lot of factors. However such rapidly fatal 
outcome has not been described in literature. This prompted us to 
evaluate the patient's clinical prole, preoperative evaluation carried 
out, surgical procedure carried out, peri-operative management and 
immediate post-operative care given in a bid to identify the risk factor 
or the step which would have led to such an outcome.

MATERIAL AND METHODS: 
A retrospective analysis of records of all patients with dorsolumbar 
fractures managed at our centre for the period of Aug 2014 to Dec 2016 
was carried out. aetiological data of the patients was as mentioned in 
table 1. 

Table 1: Aetiological diagnosis of patients of vertebral fractures 
during the period of study (Aug 2014 to Dec 2016). 

The patients with pathological fracture were included in the study. Of 
the patients with pathological fractures the outcome in patients who 
were nally diagnosed as plasmacytoma were only included in this 
study with the aim of analysing the predictive value of pre-operative 
investigations and perioperative issues which were responsible for an 
adverse outcome in these subgroup of patients. The demographic 
clinical prole of these patients is as given in table 2. 

Table 2:  Demographic and clinical profile of patients with solitary 
spinal plasmacytoma (n=11).

All the patients underwent haematological, biochemical and 
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Diagnosis No of patients
Traumatic fractures of spine 109

Pathological fractures
Metastasis form solid organs

Multiple myeloma
Solitary spinal plasmacytoma

47
24
12
11

Clinical factors No of patients (n=11)

Age
20-30 years
31-40 years
41-50 years
51-60 years

N = 11
1
2
4
4

Sex
Males

Females

N = 11
5
6

Symptoms
Pain

Weakness of limbs
Sphincter involvement

N = 11
10
11
3
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radiological investigations with contrast enhanced MRI and NCCT of 
the spine for evaluation of degree of compression and instability of the 
spine. The known factors which are known to have an adverse outcome 
in patients with solitary spinal plasmacytoma who undergo 
neurosurgical intervention are as mentioned in table 3.

Table 3: Known pre-operative factors which may have adverse 
outcome in post-operative patients of solitary spinal plasma 
cytoma.

The degree of neural compression of the spinal cord as demonstrated 
on CE MRI and degree of bony destruction as seen on CT is given in 
table 4. 

Table 4: Imaging findings in the 3 patients who had an adverse 
outcome in the post-operative period.

The patients also underwent skeletal survey to rule out any other 
lesions in the body before labelling them as a case of solitary spinal 
plasmacytoma. The representative images of one two patients is as 
depicted in gure 1a-1c & gure2a-2c. 

Figure 1a: T1W MRI Brain showing osteoblastic lesion involving 
LV3 compressing the thecal sac

Figure 1b:  NCCT spine saggital section depicting compression 
fracture of LV3 with retropulsion in the spinal canal 

Figure 1c: Retropulsed bony fragment causing canal compromise 
on NCCT spine axial section

Figure 2a : T2W MRI saggital image showing lesion involving the 
vertebral body and epidural soft tissue component compressing 
the thecal sac

Figure 2b: NCCT spine saggital image showing osteoblastic lesion 
of vertebra involving both anterior and posterior elements with 
canal compromise.

Figure 2c: MRI SPINE axial image showing the lesion involving 
vertebral body. Lamina with severe canal compromise.

Figure 2d: NCCT spine axial image showing osteoblastic lesion of 
vertebra involving both anterior and posterior elements with 
canal compromise

Figure 3a: MRI SPINE axial image showing the lesion involving 
vertebral body. & lamina with severe canal compromise.
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Factor Present /absent
Hemoglobin <10 Absent
Elevated B.Urea Absent

Elevated S.Cr Absent
Urinary light chains Absent

Patient CT findings CE MRI findings Skeletal 
survey

Patient 1 Pathological 
fracture 

involving LV 3

Enhancing soft tissue lesion 
involving the vertebral 
body with pathological 

fracture.
Epidural mass compressing 

the thecal sac

No other 
lesions

Patient 2 Osteoblastic 
lesion of the LV1 

and posterior 
elements

Enhancing soft tissue 
component replacing the 

vertebral body
Epidural component 
causing severe cord 

compression

No other 
lesions

Patient 3 Osteoblastic 
lesion of DV12 

with pathological 
fracture 

involving body

Enhancing soft tissue 
component replacing the 

body of vertebra 
Epidural component 
causing severe cord 

compression

No other 
lesions
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Figure 3b: MRI SPINE axial image showing  contrast enhancing  
lesion involving vertebral body. & lamina with severe canal 
compromise.

All patients who were diagnosed as a case of solitary spinal 
plasmocytoma with neural compromise resulting in neurological 
decits and features of bony instability underwent surgical 
decompression and skeletal stabilisation with instrumentation. Of the 
total of 11 patients who underwent surgery, ve underwent posterior 
decompression with laminectomy and pedicle screw and rod xation, 
5 patients underwent transpedicular corpectomy (gure 3a – b) with 
placement of expandable cage placement and 1 patient underwent left 
anterolateral thoracotomy with retro pleural approach, corpectomy & 
expandable cage placement.(gure 4a-b)

Figure 3a: Intraoperative image depicting the resected tumor with 
thecal sac and implants after resection of the tumor.in patient 1

Figure 3b Intraoperative lateral image of C-arm depicting 
implants after resection of tumour in patient 1.

Figure 4a: Intraoperative image depicting the resected tumor with 
thecal sac and implants after resection of the tumor.in patient 2

Figure 4b: Intraoperative lateral image of C-arm depicting  
implants after resection of tumor in patient 2.

Figure 4c: Intraoperative lateral image of C-arm depicting  
implants after resection of tumor in patient 3.

Figure 4d: Intraoperative AP image of C-arm depicting  implants 
after resection of tumor in patient 3.

The duration of surgery, blood loss, episodes of intra-operative 
hypotension, intra-operative urine output, and transfusion of  blood/ 
blood products was noted as mentioned in table 5.

3 patients out of the 11 patients who had an immediate fatal outcome 
within 12 hours of surgery were further analysed with poor prognostic 
factors like haemoglobin, renal function status, B-2 microglobulin, 
serum calcium level, M-component & urine light chains. (table 5)

Table 5: Preoperative prognostic factors in the 3 patients who had 
a fatal outcome.
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Patient Hb
(gm %)

B.urea
mg/dl

S. Cr
mg/dl

S. Ca
mg/dl

M-component
(IgG <5g/dl, 
IgA <3 g/dl)

Urine 
light 

chains

Patient 1 10.6 35 0.9 8.7 IgG – 3.2
IgA – 1.8

Absent

Patient 2 11.5 29 1.0 9.1 IgG – 2.8
IgA – 1.1

Absent

Patient3 11.8 21 0.8 9.6 IgG – 3.9
IgA – 2.1

Absent



RESULTS : 
11 patients who were diagnosed as a case of solitary spinal 
plasmacytoma who underwent neurosurgical intervention for included 
in this study. None of  these 11 patients had poor prognostic markers in 
serum or radiological imaging as mentioned in literature were present. 
There was no signicant difference in the pre-operative prognostic 
markers between the 8 patients with good outcome and the 3 patients 
with fatal outcome (table -5).  Mean age of patients with good outcome 
was ---- and with fatal outcome was. The patients with fatal outcome 
had on an average 2 episodes of intra-operative hypotension with MAP 
below 60 mmHg. The total amount of blood loss in was 1800ml, 
1450ml and 1600ml in pateints1,2 & 3 respectively. The mean duration 
of surgeries was 5.4 hours in the patients with fatal outcome. Whereas 
it was 3.6 hours in the patients who had a good outcome. The total 
amount of blood & blood products was 1500ml, 1250ml & 1500ml 
respectively in the three patients with fatal outcome whereas it was 450 
ml (mean) in the patients with good outcome.  We compared the 
perioperative prole of similar metastatic tumours to the spine other 
than solitary spinal plasmacytoma and it was noticed that these patients 
with similar prole of duration of surgery, blood loss & blood/blood 
products had good outcome as compared to the three cases of solitary 
bone plasmacytoma with fatal outcome. 
      
The patients of solitary  bone plasmacytoma had a rapidly 
deteriorating course with renal shutdown, refractory hypotension not 
responding to inotropic support signicantly raised albumin the post 
operative urine evaluation and succumbed within 12 hours of the  
surgical intervention. Such rapid deterioration and mortality of these 
patients prompted us to re-evaluate all the preoperative parameters 
which could have had an adverse outcome in these patients, peri-
operative factors as outlined above which could have caused such a 
rapid deterioration.
        
Analysis of all the factors revealed that in spite of not having any 
abnormal preoperative poor prognostic markers, these patients 
mortality could be attributed to the episodes of intra-operative 
hypotension, higher blood loss & transfusion of blood/blood products 
in the intraoperative period.

These patients although had normal preoperative prognostic markers 
and inspite of this the poor outcome in these subset of patients can be 
attributed to the fact that these patients are in a state of compensated 
renal function and the perioperative adverse events would have 
unmasked the compensated renal function leading to rapid 
deterioration of renal function which were the cause of the poor 
outcome.  The refractory hypotension in these patients could be 
attributed to the failure of HPA – axis involving the kidney – adrenals-
pituitary which was disturbed by the failure of renal functions.
         
After taking in to consideration we nally arrived to the conclusion 
that episodes of intra-operative hypotension, large volume blood loss 
(> 1000ml) and large volume blood/blood products transfusion in the 
intraoperative period are the main factors responsible for poor 
outcome in patients of solitary bone plasmacytoma with neurological 
decits who undergo neurosurgical intervention for alleviating the 
neural compression and stabilisation of the spine. Physiological basis 
for this outcome is most likely the unmasking of compensated status of 
the renal function in patients of solitary spinal plasmacytoma because 
of the three perioperative factors outlined above and disturbance of the 
HPA axis & renin-angiotensin mechanism which are responsible for 
the maintenance of blood pressure in a normal individual.

DISCUSSION: 
Solitary plasmacytoma is a localised osseous tumour of a single focus 
of plasma cells.(3-5). Solitary plasmacytoma of bone (SPB) represents 
only 5% of all plasma cell malignancies and is a heterogeneous 
condition(6,7,8). A rm diagnosis of a solitary plasmacytoma could be 
made in the presence of four features,2 including (i) histological 
evidence of the lesion; (ii) absence of other lesions as conrmed by a 
complete skeletal survey; (iii) negative bone marrow examination, and 
(iv) absence of dysproteinemia and Bence Jones proteinaemia. Since 
the solitary lesion may often disseminate, a complete skeletal survey 
and immunological as well as biochemical studies during follow-up 
(extending at least for 10 years) are important.(4). Myelomatous 
tumours, including solitary plasmacytomas, have a predilection for the 
vertebral body, frequently involving both the anterior and middle 
columns. A review of 84 cases of solitary spinal plasmacytoma by 
McLain and Weinstein (5) showed that 61% of the tumours occurred in 

the thoracic vertebrae while 18% were detected in the lumbar spine. 
Cervical spine involvement was only 8%. Bullough and Boachie-
Adjei (9) suggested that a solitary spinal plasmacytoma is more likely 
to cause spinal cord complications than multiple lesions. McLain and 
Weinstein (4) have described that in eight of 12 cases of their own 
series an objective neurological decit was found.
       
Radiotherapy remains the primary modality of treatment for patients 
with solitary bone plasmacytoma in patients without signicant neural 
compromise. Surgical  intervention for solitary spinal plasmacytoma 
is recommended for patients in whom it is easy to remove and patients 
primarily presenting intractable pain due to vertebral involvement, 
instability and neurological decits.(2,12) These subgroup of patients 
respond well to post operative radiotherapy and surgical resection with 
radiotherapy can be curative (10,11).

The procedure which are performed in solitary spinal plasmacytoma 
depends on the extent of involvement of structures and may vary from 
decompression with laminectomy & pedicle screw xation, 
thoracotomy with corpectomy and instrumentation, transpedicular 
corpectomy with instrumentation and so on. The aim of these 
procedures is to adequately decompress the neural structures and 
supplemented with instrumentation for stabilisation of the spine. The 
outcome depends on the adequacy of the surgical intervention and 
generally patients will recover well. The complications noticed in our 
three patients with a rapid downhill course have not been reported in 
literature. The procedures carried out in all these three patients were 
standard procedures with transpedicular corpectomy –expandable 
cage placement with pedicle screw and rod xation. There were no 
complications related to the procedure and the instrumentation itself 
and the preoperative status of the patients wrt renal function were the 
same as in other patients included in the study. The search of literature 
did not revealed known factors which could explain the rapidity of the 
onset of renal shutdown and refractory hypotension leading to 
mortality with 12 hours of the surgery. On considering all the per-
operative factors and the peri-operative considerations we can 
hypothesize that, episodes of hypotension, large volume blood loss 
(>1000ml) and large volume blood transfusion are  important 
consideration in overall outcome in patients of solitary spinal 
plasmacytoma undergoing decompression and stabilisation surgery of 
the spine. The possible explanation for this can be the unmasking of the 
compensated renal dysfunction due to the episodes of hypotension, 
blood loss and transfusion of blood/blood products. Refractory 
hypotension could be ascribed to the disturbance of the renin-
angiotensin mechanism subsequent to the renal dysfunction.

 Further research is required to isolate and dene pre-operative factors 
apart from the known entities which can elicit the compensated status 
of renal dysfunction so that such fatal complications can be avoided in 
patients of solitary spinal plasmacytoma undergoing surgery for 
decompression and stabilisation of the spine.

CONCLUSION
Solitary spinal plasmacytoma is a relatively rare disease involving the 
vertebral coloumn. The subgroup of patients presenting clinically with 
neurological decits and instability of the spine are best managed by 
decompression of the neural structures, stabilisation of the spine with 
instrumentation and postoperative radiotherapy for the best outcome. 
However inspite of having normal haematological, biochemical and 
renal function, a subgroup of patients may have a rapidly fatal outcome 
due to unknown factors. Peri-operative factors like episodes of 
hypotension, large blood loss volume (>1000 ml) and large volume 
intra-operative bold/blood products transfusion (>1000 ml) are 
important factors in the outcome in a subgroup of patients. The 
proposed mechanism could be unmasking of compensated renal 
function and refractory hypotension due to the disturbance of the 
renin-angiotensin mechanism are likely to be the cause rapidly fatal 
outcome in a subgroup of patients of solitary spinal plasmacytoma 
with neurological decits undergoing surgery. Further research is 
required for elucidating unknown preoperative factors which could 
predict the adverse outcome to surgical interventions so that mortality 
could be avoided. Pre-operative renal biopsy in patients of solitary 
spinal plasmacytomas planned for surgical intervention may ll in the 
gap in our knowledge to assess the renal function status which are not 
detected in existing protocols of non-invasive evaluation of renal 
function by haematological, biochemical and urinary analysis. 
However the question of carrying out renal biopsy in all patients of 
solitary spinal plasmacytoma undergoing surgical intervention is a 
debatable issue which needs validation by further studies.
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