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Background: We investigated the outcome of surgical treatment of patients with radiosensitive hematological

malignancies presenting with spinal cord compression.
Methods: Retrospective review of 50 patients who had treatment between 1993 and 2012.
Results: The neurological outcome was favorable in 35 patients, stable in 12, whereas 3 patients deteriorated.

Decompression within 48 hours from referral was associated with a superior neurological recovery (P ¼ .001).

Complications were noted in 11 patients, and 6 of these underwent secondary surgery. Early (30-day) mortality was 8%.
Radiotherapy was associated with increased incidence of complications (v2 ¼ 0.009). Patients who had low blood
hemoglobin preoperatively as well as those who remained totally bedridden postoperatively had an inferior overall

survival rate (P , .001).
Conclusion: Patients with cord compression from hematological malignancy benefit from early surgical

decompression. There is an inherent high risk for complications, which increases further if radiotherapy is given.

Patients failing to ambulate after surgery have a poor prognosis.
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INTRODUCTION

Metastatic spinal cord compression (MSCC) is a
devastating event that occurs in 5% to 14% of
patients suffering from cancer.1 The neurological
deficit may pose serious threats to the patients’
ambulatory capacity as well as to bladder and bowel
function, often resulting in paresis and incontinence.
Furthermore, mechanical instability or pathological
fracture can cause severe pain.2 Patients with MSCC
are thus prone to have an impaired quality of life
and require considerable resources from the health
care system in forms of advanced palliative nursing
care. Recent developments in the diagnosis and
therapy of cancer have improved survival, resulting
in an increased need for optimal management.3–5

Early studies did not show any benefit of surgery
in patients with MSCC as compared with conven-
tional radiation therapy, and the latter remained the
standard treatment for decades.2,6 There has recent-
ly been a shift towards surgery since studies in the
1990s showed that surgical decompression was
associated with improved function.7,8 This was
confirmed in recent prospective series.9–12 However,
the outcome of surgical treatment of patients with
radiosensitive hematological malignancies is largely

unknown, because they were mostly excluded from

the aforementioned prospective studies and the only

data are derived from small retrospective co-

horts.13,14

We retrospectively reviewed prospectively collect-

ed data of 50 consecutive patients surgically treated

for MSCC due to lymphoma or myeloma between

July 1993 and December 2012, and we documented

the treatment outcomes.

PATIENTS AND METHODS

We reviewed the prospective database of our

department and retrieved data for 50 consecutive

patients with a diagnosis of myeloma (35 patients,

of whom 9 had a solitary plasmocytoma) or

lymphoma (15 patients) who were treated surgically

between 1993 and 2012. Twenty-three patients

presented with metastatic spinal cord compression

from a neoplasm of unknown primary localization,

and biopsy samples taken during decompression

established the diagnosis, whereas 27 patients had a

known hematological malignancy. All patients were

treated in a multidisciplinary manner, in close

collaboration with hematologists who were respon-



sible for systemic treatment. The study conformed
to institutional review board requirements.

There were 19 female and 31 male patients.
Median age at operation was 65 years (range, 31–85
years). Mean follow-up was 45 months. Forty-two
patients presented with epidural compression of the
thoracic spine; 7 patient, of the lumbar; and 1
patient, of the cervical. Imaging was based on
magnetic resonance tomography studies or comput-
ed tomography. A pathological fracture was docu-
mented in 31 patients. Median blood hemoglobin
level prior to operation was 120 g/dL.

The main indication for surgery at our depart-
ment was patent neurological compromise.15 We
rarely operated due to spinal instability, pain, or to
prevent neurological compromise in a patient with
normal function. Twenty-six patients had lost their
ambulatory capacity upon admittance (2, Frankel
score A; 9, Frankel B; and 15, Frankel C), 23 could
walk with aids (Frankel D). One patient had
negligible deficits (Frankel E) and had an open
biopsy and laminectomy to verify diagnosis and to
prevent an imminent cord compression. All patients,
except 1 who was in very poor general condition,
had chemotherapeutic treatment for their disease.
Radiotherapy was given preoperatively or postop-
eratively in 33 patients.

Operations were performed by consultant-grade
surgeons. Time to surgery was calculated from the
moment the patients were admitted for consider-
ation of surgical decompression. Instrumentation
was used in 29 patients, whereas 21 patients
underwent posterior decompression only. The deci-
sion to perform posterior stabilization was individ-
ualized and took into account any evidence of
biomechanical instability and associated severe
pain, as well as the expected survival of the patient.
The presence of a pathological fracture was
associated with a higher rate of instrumentation (P
¼ .001). The implants used for posterior fixation
were the Universal Spine System in 17 patients, the
Cotrel-Dubousset in 5 patients and the Isola system
in 5 patients, respectively. Anterior decompression
and stabilization with a Z-plate was performed in 1
patient and with the Telefix system in another.
Routine antibiotic prophylaxis was a 1- to 3-dose
regimen of flucloxacillin or clindamycin. Antithrom-
botic prophylaxis was dalteparin (5000 IE subcuta-
neously). Patients were allowed to mobilize without
any restrictions. Postoperative radiotherapy was
given after wound healing (3–6 weeks). Neurological

deficits were evaluated according to the Frankel
scale. To evaluate the mean neurological outcome,
the Frankel scale was arbitrarily converted to an
arithmetic score of 1 to 5. This evaluation was done
at 2 different time points: the first one after a
median of 2 weeks postoperatively, whereas the
second one preceded the last hospitalization or
outpatient appointment, at a median of 44 months.

Statistical analysis of the data was carried out
using IBM SPSS software (version 20, IBM Corp,
Armonk, New York). The Kaplan-Meier method
was used for survival analyses and comparisons
were done using the log-rank test. Cox regression
analysis (proportional hazards model) was used to
evaluate the hazard ratio between groups when
analyzed according to factors that may affect
survival. The analysis of variance and chi-square
(v2) were used for comparisons between groups. All
tests were double-sided, and a P value of �.05 was
considered significant. The 95% confidence intervals
are presented in brackets.

RESULTS

Oncological Outcome

Mean overall survival (OS) of the 50 patients was
53 months (range, 32–73 months), whereas median
OS was 20 months (range, 8–32 months). At last
follow-up, 7 patients were still alive. A Kaplan-
Meier analysis of OS is depicted in Figure 1a.

There was no difference regarding survival
between patients diagnosed with myeloma/plasmo-
cytoma or lymphoma. Gender, age, location, and
the severity of neurological deficits at presentation
or the presence of a pathological fracture also had
no impact on survival (Table 1). However, patients
who had a high blood hemoglobin preoperatively
had a superior OS (Figure 1b).

Functional Outcome After Surgical Decompression

Neurological improvement was noted in 35
patients (70%) and preservation of function in 12
(24%), whereas 3 patients deteriorated (6%). Of the
3 cases of neurologic deterioration after surgery, 1
was due to hematoma formation and secondary
nerve injury and another due to intraoperative
injury of the spinal cord from the implant, whereas
the third was attributed to accidental intraoperative
injury of the cord during decompression of the
tumor.
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Time to surgery was associated with the neuro-
logical outcome: 35 patients (70%) were operated
upon within 24 hours; 42 (84%), within 48 hours;
and the remaining 8 (16%), after 48 hours. When
individual time periods were analyzed, patients who
underwent decompression after 48 hours had a
clearly inferior outcome as compared with those
who had surgery within 48 hours (Figure 2),
whereas outcome was equal irrespective of whether
surgery was performed within 24 or 48 hours.

Ambulatory capacity was restored in 19 of 26

patients (73%) who were unable to walk preoper-

atively. Among these, 18 had surgical treatment

within 48 hours of admittance and only 1 after this

time period (v2¼ 0.043). Neurological performance

also had an impact on prognosis, given that patients

who remained totally bedridden after surgery had

an inferior overall survival (Figure 3).

The neurological outcome was also dependent on

the severity of the initial neurological deficits (v2 ,

0.001). Patients who were assessed as Frankel grade

B or C were more likely to result in neurological

Figure 1. Kaplan-Meier analysis of overall survival of 50 patients with hematological malignancies presenting with metastatic spinal cord compression (a). Patients

who have a blood hemoglobin of less the 120 g/dL prior to surgery have an inferior prognosis (P , .001) (b).

Table 1. Cox-regression analysis for prognostic factors of overall survival in 50

patients presenting with metastatic spinal cord compression due to

hematological malignant disease.

Factor

Overall Survival, %

P Value1 Year 5 Year

Age .146
,65 y 67 51
�65 y 60 24

Sex .596
Male 65 38
Female 62 34

Diagnosis .221
Myeloma/plasmocytoma 71 41
Lymphoma 47 27

Pathological fracture .480
Yes 61 37
No 68 37

Able to walk preoperatively .939
Yes 67 38
No 61 36

Location .923
Cervical/thoracic 65 35
Lumbar 57 43

Hemoglobin preoperatively .001
�120 g/dL 75 60
,120 g/dL 46 15

Figure 2. Graphic presentation of the mean neurological outcome calculated

as the difference in Frankel scale at first follow-up after decompressive surgery

(P ¼ .001).
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improvement (7/9 patients and 13/15 patients,
respectively). In the case of minor neurological
deficits on presentation (Frankel D), 14 of 23 of the
patients improved, 6 remained stable, and 3
deteriorated. Of the 2 totally paretic patients
(Frankel A), neither became ambulatory but 1
improved to Frankel C. One Frankel E patient
retained intact neurological performance postoper-
atively.

Radiotherapy was not associated with the neu-
rological outcome of this cohort (P ¼ .920).

Analysis of Postoperative Complications

Complications occurred in 11 (22 %) of surgically
treated patients. Wound infection and dehiscence
was documented in 5. Two of these presented with
late chronic infections requiring extraction of the
implants combined with antibiotic treatment until
healing. Two patients needed wound debridement
and flap reconstruction for healing of the infection.
There were 3 cases of postoperative hematoma
formation, 2 of which were surgically evacuated.
Other observed complications were iatrogenic nerve
or dura injuries (2 patients) and systemic complica-
tions (sepsis and ileus) in 1 patient.

Neither age (v2 ¼ 1.000), gender (v2 ¼ 0.498),
presence of a pathological fracture (v2¼ 0.498), nor
the use of an implant (v2 ¼ 0.220) were associated
with postoperative complications, whereas patients

who had radiotherapy had a higher complication
rate (v2¼ 0.009).

There was only one case of secondary operation
due to recurrence of neurological symptoms. The
early postoperative mortality rate was 8%, given
that there were 4 deaths due to cardiovascular
compromise and failure in the first 30 days after the
operation.

DISCUSSION

The purpose of the present study was to assess
survival and neurological function after surgical
treatment for spinal cord compression in patients
with lymphoma or myeloma. We found neurolog-
ical improvement in the vast majority of patients. In
our series, neurologic deterioration was due to
surgical factors rather than tumor progression and
late deformity. We also noted a high rate of
postoperative complications, mainly wound-healing
problems. Because such complications may imperil
successful medical oncological treatment, spinal
surgery is only indicated when there is risk of
permanent and major neurological impairment.

Our findings, derived from the largest published
cohort, support the view that early surgical decom-
pression is associated with a superior neurological
recovery. This is in accordance with the data
presented by Quraishi et al16 and is generally in
keeping with the overall belief in early decompression
of the spinal cord that has been mainly based on
traumatic injury data.17 The fact that there was no
major difference between surgery the first or second
day after admission can be attributed to the subacute
nature of the compression of the spinal cord by
epidural tumors. As opposed to traumatic injury,
spinal cord compression in cancer patients is
generally accompanied by a gradual onset of
symptoms and allows for compensatory mechanisms
to take place. We, however, acknowledge that the
present study has obviously not sufficient power to
detect minor differences in the neurologic outcome of
patients operated within 24 hours and 48 hours.

Decompressive surgery was effective in cases of
pronounced partial neurological impairment
(Frankel grades B and C) and remained meaningful
in lesser neurological deficits (Frankel D). The
numbers in our study were not sufficient to draw
conclusions regarding totally paretic patients
(Frankel A). Thus, surgical treatment (often com-
bined with radiotherapy) appears particularly effec-
tive in restoring deficits and the ambulatory capacity

Figure 3. Kaplan-Meier analysis of overall survival of 50 patients with

hematological malignancies presenting with metastatic spinal cord

compression. Patients who remained totally bedridden after surgery have an

inferior prognosis (P , .001).
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in this setting. Of note, we also observed that totally
bedridden patients have a poor survival, corrobo-
rating similar data by Rehak et al,14 which
obviously reflects the negative effect of reduced
mobility and associated morbidity in the general
condition of the patient.

Generally, the complication rate after decompres-
sive surgical treatment was significant, and the
mortality rate was not negligible, a finding in
accordance with published data.5,7,18 The most
common postoperative complication was infection,
which is also in agreement with previous observa-
tions,19 and can be attributed to both systemic
(cachexia, immunocompromise) and local factors
(poor soft tissue coverage of the thoracic spine,
irradiation). Even though a combined effect of these
factors is certainly anticipated, and many of these are
not easily recorded or quantified, radiotherapy had a
clear correlation with postoperative complication.
Radiotherapy, on the other hand, has a critical role
in local control of the disease, and whether the risks
outweigh the benefits remains to be shown.

Whether the mortality within the first weeks after
surgery was due to the treatment or rather to the
primary disease and neurological deficit is difficult
to assess. Clearly, mortality among cancer patients
with spinal cord compression is high, irrespective of
surgical treatment. The finding that patients with
near-normal hemoglobin had a better prognosis is
obviously indicative of the effect of myelosuppres-
sion on the oncological outcome.

Collectively, our findings support the notion that
early surgical decompression is associated with good
neurological outcome in patients with cord com-
pression from radiosensitive heamatological neopla-
sia. A favorable neurological outcome appears also
to affect patient survival. Decompressive surgery
should thus be discussed with the patient when
neurological deficits are present, taking into account
that the surgical intervention is accompanied by a
significant risk of complications.
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