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THE EFFECT OF TIME INTERVAL TO SURGERY ON THE CLINICAL OUTCOME OF
PATIENTS WITH INTRAMEDULLARY TUMOR AT HASAN SADIKIN GENERAL
HOSPITAL

Objective: the authors analysed the outcome of intramedullary spinal cord tumor surgery, focusing on the
preoperative & postoperative neurological status and influence of time interval on clinical outcome of surgery.
Methods: retrospective analysis of medical records of 25 intramedullary tumour patients, operated at our institute
between Jan 2012 — Jan 2018 was done. Pre — and postoperative neurological status was determined. Ambulatory
status were evaluated using the modified McCormick Scale (MMS).

Results: 44% of the patients were in 41-60 years of age group (age range, 18-80 years; mean age 37 years). Region
most commonly affected was thoracic (48%,). The preoperative McCormick grade was I in 0 (0%), Il in 2 (8%), Il in
6 (24%), IV in 10 (40%), and V in 7 (28%) patients. Histologically 60% of the lesions were ependymomas. Overall
postoperative neurological status improved in 8 (32%) of the patients, remained unchanged in 27 (68%) of cases,
and deteriorated in 0 (0%) patients.

Conclusion: better outcome correlated with good preoperative Modified McCormick Scale. Time interval for
surgery does not significantly affected clinical outcome. We favor early preoperative Modified McCormick Scale

as a stronger indicator to predict outcome and time to do optimal resection in IMSCT patients.
Keywords : intramedullary spinal cord tumor, Time interval, Modified McCormick Scale.

Introduction

Intramedullary Spinal Cord Tumor/IMSCT is a rare
malignancy of the central nervous system (CNS), with
prevalence rate at 2-4% of the overall neoplasm of
CNS, and 15-20% of all spine malignancies [1-6].
In majority of the cases, eppendymoma identified
as the etiology, followed by astrocytoma and other
neoplasm types, such as hemangioblastoma, gan-
glioglioma, germinoma, primary CNS lymphoma and
melanoma [4, 7, 8]. Thus we can conclude that the
majority of IMSCT are benign and originated from
glial cells, neurons or cells of connective tissue. Ac-
cording to their cells of origin, these glial cell tumors
can be diagnosed with astrocytoma, eppendymoma,
and oligodendroglioma [5, 8]. Of these three types,
astrocytoma is a neoplasm that is originated from
astrocytes of the spinal cord, hence tumor resection
can become a technical challenge [2, 6]. Additional-
ly, despite its less prevalence, IMSCT can also be the
product of distant metastasis of other types of tumor
elsewhere [1, 4].

Due to its anatomical nature, IMSCT is a malig-
nancy that can potentially cause severe neurological

impairment, disabilities, leading to low quality of life
and painful death. At the onset of the disease, the
most common symptom identified in patients with
IMSCT is backpain, including diffuse and/or radicular
pain. Moreover, IMSCT can also cause motoric and
sensoric functions, such as paresthesia, spasticity, or
even muscle weakness. In some cases, contractility
of visceral organs are also severely impaired, lead-
ing to inability to urinate and defecate. Thus, mor-
tality seemed inevitable unless treatment is correctly
planned and executed [1, 2, 3, 6, 7.

To date, confirmation of the diagnosis of this
tumor type can only be obtained with histopathol-
ogy examination. Concordantly, microsurgery is the
preferred therapy to optimise tumor resection [6, 9,
10]. Despite progress in certain aspects, treatment of
intramedullary tumor remained clinically challeng-
ing for spine practitioners as the available choices of
treatment are very limited. Thus, a concensus on the
standardized treatment for intramedullary tumor are
yet to be achieved [1, 2, 7].

Nevertheless, some authors have proposed strat-
egies to be adapted as a standard treatment for intra-
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medullary tumors. Despite existing disagreements, all
agreed that in order to obtain optimum post-opera-
tive functional results, an early diagnosis and treat-
ment, including tumor resection, is key [2, 5, 7]. Ideal-
ly, tumor ressection of this tumor type should always
be concluded in a total removal of the tumor tissue,
hence possibility for future recurences can be mini-
mized and long term survival rates can be expected.
Unfortunately, this has not always been doable [1-7].

One way to increase the possibility to be able to
remove the tumor tissue totally is to confirm the di-
agnosis as early as possible [1, 8]. Moreover, some
authors have also suggested that interval of surgery,
pre-operative and post-operative neurological state,
tumor location, histopathological analysis and pa-
tients’ quality of life contribute significantly to tumor
recurrences and overall outcomes [9, 11].

Despite it has been hypothesized that the time
interval to surgery is an important factor that affects
the overall outcome of treatment, only a few of the
data have been published [9, 12]. Kane et al. conclud-
ed that Gait abnormality was only found worsen in
6 of 54 cases (12%) [13]. Some authors believe that in-
tramedullary tumor resection has to be performed as
soon as Gait abnormality is identified, without waiting
for any further worsening of the symptom itself.

In this study, the authors aim to investigate the
effect of the time interval to surgery on the outcome.
Hence, Modified McCormick Scale was used as a pa-
rameter to assess spinal cord functionalities. Results
from functional assessment during preoperative pe-
riod were then compared with the results of the por-
toperative period in every patient. Final results were
classified into 3 different subgroups: “Improved”,
“Unchanged” and “Worsen".

RESULTS

Patients’ Characteristics

Initially, this study included 28 intramedullary tu-
mor patients from 2012-2017 in department of Neu-
rosurgery at Hasan Sadikin Hospital. Among these
28 patients, 3 patients were excluded from the study,
including 1 patient who died at the hospital, and
2 patients who requested a forced discharge before
further examinations. The patients approved written
informed consent before the inclusion in this study.

Of 25 patients who were included in this study,
13 patients (52%) are male, and 12 patients (48%)
are women, suggesting gender differences is not
existing in this study. (Table 1). Patients’ age were
vary between 18-84 year-old, while the mean age is
37.32-year-old. The majority of patients (11 patients)
were aged between 41-60 years (44%), while the mi-
nority (2 patients) aged>60-year-old (8%).

Table 1

PATIENTS’ GENDER DISTRIBUTION IN THIS STUDY, INCLUDING 13 PATIENTS ARE MALE, WHILE 12
PATIENTS ARE FEMALE.

Sex Male 13 52 %
Female 12 48 %

Age 18-20 4 16 %
21-40 8 32%

41 -60 11 44 %

> 60 2 8 %

Tumor Location Cervical 11 44 %
Thoracal 12 48 %

Lumbal & Conus 2 8 %

Location of Tumors

Results from MRI examination acknowledged that
the majority of intramedullary tumor was located in
thoracic vertebra (12 patients ~ 48%) and cervical (11
patients ~ 44%), suggesting that there is no signifi-
cant difference on the predilection of tumor in these
2 regions. Of all, only 2 patients had tumor at lumbal
and conus (8%).

Time Interval to Surgery, Intraoperative Find-
ings and Examination Results

Of 25 intramedullary tumor patients who were in-
cluded in this study, more than 50% were operated
in more than 12 months after having onset of symp-
toms, and only 2 patients had their surgery in the du-
ration of 1-3 months after onset of symptoms. The
mean time interval to surgery is 16.68 months after
the onset of symptoms was identified (Figure 1).
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Figure 1 — Most patients who were diagnosed with IMSCT
had surgery>12 months after the onset of symptom(s)

Pre-Operative and Post-Operative Modified
McCormick Scale in IMSCT Patients

Results of this study showed that most of our IMSCT
patients (n=10) had preoperative Modified McCormick
Scale of 1V, indicating that most patients were present-
ed with a severe deficit of motoric and/or sensoric
functions, thus needing other people’s assistances. As
many of 7 patients (28%) were presented with preoper-
ative Modified McCormick Scale of V, suggesting that
they were presented with tetraplegic or paraplegic.
Conversely, there were only 2 of our patients (8%) who
came with mild neurological deficit (Figure 2).
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Figure 2 — Majority of IMSCT patients had preoperative
Modified McCormick Scale of IV

Post-operative examinations revealed that the
majority of patients (n=9) had post-operative mod-
ified McCormick scale of 1V, indicating that severe
sensoric and motoric deficit persisted, thus patients
remained dependent of caregivers. Furthermore,
7 patients (~28%) remained tetraplegic or paraplegic.
Only 5 patients (20%) had post-operative modified
McCormick scale of II, and the other 4 patiens (16%)
were identified for having modified McCormick scale
III (Figure 3).
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Figure 3 — Post-operative Modified McCormick scale in
IMSCT patients showed that the majority of patients had
the scale of IV, while the rest of the patients had varies
scale of I, I and 1V, respectively. No patients that were
operated at Hasan Sadikin had scale of I
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Histopathology Analyses of the Tumor

Based on histopathology analyses of the tumor
tissue that were collected during the tumor removal
surgery at Hasan Sadikin General Hospital, the ma-
jority of IMSCT specimens were identified as ependy-
moma (n=15, ~60%), followed by astrocytoma (n=7,
~28%) and varies of other IMSCT tumor types, such
as cavernous angioma (n=1, ~4%) and arachnoid cyst
(n=1, ~4%) (Figure 4).

Results of Histopathological Examinations
in IMSCT Patients
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Figure 4 — Histopathology examinations of IMSCT patients’
tummor tissue revealed ependymoma as the tumor
type in majority of patients, followed by astrocytoma,
cavernous angioma, lymphoma and arachnoid cyst

Improvement of Modified McCormick Scale in
IMSCT Patients at Post-operative Period

To assess the impact of tumor removal on IM-
SCT patients’ Modified McCormick Scale, we com-
pare pre-operative Modified McCormick Scale with
post-operative Modified McCormick Scale in every
patient. As expected, as many as 8 patients experi-
enced an increase of modified McCormick scale at
post-operative period. Of these 8 patients, 7 patients
(~87,5%) had timeinterval to surgery of less than 12
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months. The majority of patients (6 patients ~75%)

who showed an mprovement of Postoperative mod-
ified McCormick scale had a pre-operative modified

McCormick scale of IIl and IV. The results of this study
also showed that the number of improvement in
these patients are limited to 1 scale.

Table 2
Table of Bivariate Analysis shows proportion and correlation between pre-operative
and post-operative modified McCormick scale in IMSCT patients

BIVARIATE ANALYSIS OF PRE-OPERATIVE MODIFIED MCCORMICK SCALE
AND POST-OPERATIVE MODIFIED MCCORMICK SCALE

Pre-operative Post-operative Modified Correlation P Value
Modified McCormick McCormick Scale (r)

Scale I 11 | 111 | IV Vv
I | | 0,766 0,000 *
I 2
I 3 3
v 3 7
Vv | 2

Total 5 6

As shown on table 2, patients with pre-operative
modified McCormick scale of II had no change of
post-operative modified McCormick scale, while only
2 out of 7 patients who were admitted with pre-oper-
ative modified McCormick scale of V had an increase
of 1 scale when examined at post-operative period.

None of the patients had an increase of more than
1 scale. As such, statistical analysis using Pearson’s
Chi-Square test showed that the correlation between
pre-operative and post-operative modified McCor-
mick scale is statistically significant (p value<0,05).

Table 3

Bivariate analysis on time interval to surgery and post-operative modified McCormick scale in IMSCT patients

CORRELATION BETWEEN TIME INTERVAL TO SURGERY
AND POST-OPERATIVE MODIFIED MCCORMICK SCALE

Time interval
to surgery

Post-operative Modified
McCormick Scale (n patients)

Correlation P Value

(r)

(months) I

I I11

vV Vv

<1 month

0,600 0,298

1 -3 months 1

3 — 6 months

6 — 9 months

9 — 12 months

>12 months 5 2

6 4

Table 3 shows that despite the data suggests there
may be some correlations between time interval to
surgery and post-operative modified McCormick
scale, the p value suggests that any possible cor-
relations are statistically insignificant (p value>0,05).

Nonetheless, the data shows that patients with time
interval to surgery of>12 months are more like-
ly to acquire unfavorable post-operative outcomes
showed by modified McCormick scale of IV and V (10
patients ~ 40%).
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Bivariate analysis on tumor histopathology and post-operative modified McCormick scale in IMSCT patients

CORRELATION BETWEEN TUMOR HISTOPATHOLOGY
WITH POSTOPERATIVE MODIFIED MCCORMICK SCALE

Tumor Postoperative Number Correlation P Value
Histopathology Modified of (r)
McCormick Scale Patients
I I1 IT1 v \'
Ependymoma 3 3 15 0,615 0,230
Astrocytoma 1 3
Cavernous Angioma 1
Lymphoma
Arachnoid Cyst
Total 5 6 9 5 25

Even though the data shows that the effect of
tumor histopathology on post-operative modified
McCormick scale is insignificant, the r value suggests
that tumor histopathology and post-operative modi-
fied McCormick scale is strongly correlated (r=0,615).
This data acknowledges that patients who were di-
ganosed with astrocytoma acquire more unfavorable
post-operative modified McCormick scale of IV and V
(n=9 ~ 60%).

Discussion

Intramedullary Spinal Cord Tumor (IMSCT) is
a rare yet fatal neoplasm of the spinal cord that is
mainly diagnosed in productive patients. Due to its
location, this tumor type leads to disabilities in its
patients, thus severely impaired their quality of lives.

Although progress in neurosurgical operative tech-
niques have better equipped neurosurgeon when
treating patients with IMSCT, overall outcomes re-
main far from ideal, therefore further understanding
in disease pathogenesis and treatment, including pa-
tient's characteristics may offer valuable insights to
further optimize the treatment of IMSCT patients.

In this study, we evaluated the effect of time inter-
val to surgery on the IMSCT patients’ treatment out-
come. To do so, we used pre-operative and post-op-
erative modified McCormick scale (MMS) as the stan-
dardized description of patient’s condition. MMS is
a parameter that can be used to evaluate the func-
tionalities of spinal cord, therefore can be applied as
an overview of the quality of life in patients who are
diagnosed with IMSCT.

Table 5
Evaluation of spinal cord function with Modified McCormick Scale 9
Grade Explanation
I Neurologically intact, ambulates normally, may have minimal dysesthesia
I Mild motor or sensory deficit; patient maintains functional independence
I Moderate deficit, limitation of function, independent with external aid
v Severe motor or sensory deficit, limit of function with a dependent patient
Vv Paraplegic or quadriplegic, even if there is flickering movement

As expected, the longer the time interval to sur-
gery is, the more unfavorable the outcome in pa-
tients after surgery will be. As shown on table 3, 10
patients who underwent surgery in>12 months af-
ter the onset of symptoms acquired post-operative
modified McCormick scale of IV and V. Nonetheless,
to our surprise, the effect of time interval to surgery
on the outcome of patient’s treatment is not statisti-

cally significant. Likewise, despite the possible effect
of tumor histopathology on patient’s outcome, such
correlation is also statistically insignificant.
Interestingly, bivariate analysis of pre-operative and
post-operative modified McCormick scale showed that
these 2 parameters are significantly correlated, sug-
gesting that the pre-operative neurological conditions
in IMSCT patients affect post-operative outcomes. As
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shown on table 2, although patients with pre-operative
MMS of II did not acquire any improvement of neuro-
logical functions after surgery, patients with pre-oper-
ative MMS of > III have higher possibilities to acquire
improvement of neurological functions when they un-
derwent operation with better pre-operative MMS.

To our knowledge, evaluation of neurological func-
tions with MMS is influenced by several factors, such

as duration of disease, tumor location, tumor malig-
nancy and tumor type. Based on this, we can conclude
that the insignificance effect of tumor location, time
interval to surgery and tumor histopathology is main-
ly due to sample size. Hence, we recommend future
studies would include larger sample size.
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XACAH CAANKUH ATbIHAAFbI XKA/TMblI AYPYXAHAALA NHTPAMEAYNAPANDI
ICIKTEPI BAP HAYKACTAPFA XXACAJ/TFAH OMNEPALUUANAPADIH,
KINHUKANDBIK HOTUM)XECIHE YAKbIT APAJIblfbiHbIH, bIKINA/bI

Makcameor: Onepaunsfa feniHri XaHe onepa-
UMsgaH KeniHri HEeBPONOTMAAbIK >Kafjalifa >KoHe
onepaumsaHblIH, KAVHUKaNbIK HITUXECIHe yaKbIT apa-
NbIFbIHbIH, 9Cep eTyiHe Ha3ap ayzapa OTbIpbIM, UHTPa-
MeAynApAbl XYbIH iciri onepaumanapbl IMSCT) ywwiH
XVPYPTUAHBIH, HATWXXeNepi TangaHsbl.

Mindemmepi: 2012 xbingblH, KaHTap arblHaH
6actan 2018 >bLiAblH KaHTapblHA AeRiH >KaTkbl-
3bIFAH MHTpaMeaynspAabl iciri 6ap 25 HaykacTbiH
MeANLUMHANbIK ecenTepiHe pPeTpoCnekTWBTI Tangay
xacangbl. Onepaumsfa AeNiHT XaHe onepaumsgaH
KeMiHTi HeBPONOTUANBIK XaFAanfa bafanay >Xyprisin-
4i. AMbynatopusanblk xxafgan McCormick moandwka-
umsnaHfaH wkanacel (MMS) apkbiibl 6afanaHsbl.

Hamuskenepi: HaykactapabliH, 44% -bl 41-60 apa-
NbIFbIHAAFbl (Kannbl Xac apanbiFbl 18-80, opTawa —
37 xac) xac TobblHaa 6onfaH. KebiHe keyae aiMarbl
3apaan wekkeH (48%). Onepauysfa AeNiHri keseHae
naumeHtTep McCormick wkanacsl 60MbiHLWA TOMEH-
perigen ynectipingi: I geHrenge 0 (0%), lI-ge 2 (8%),

J.D. Banjarnahor*?, R.H. Dahlan*?3, S.E. Ompusunggu*??

[I-pe 6 (24%), IV-ge 10 (40%) xoHe V-ge 7 (28%).
MMcTonoruanbik TypfbldaH anfaHaa, 3akbiMAaHynap-
AblH 60% 3neHanmoma 6onabl. Xannbl 8 (32%) Ha-
yKacTa >annbl onepaumsgaH KeMiHri HeBPOAOTrUANbIK
Xafpan xxakcapabl, 27 (68%) >xafpanifa e3repiccis
kanabl xaHe 0 (0%) HaykacTa Halwapaagbl.

KopbimeiHObr: OnepauunsagaH  KemiHr  >kakcbl-
pak, HaTWXXenep HayKacTapZblH, onepauusfa AeiH
McCormick MoandukaumsnaHfaH Lkanacbl HOMbIH-
a >akcbl KepceTKilTepre ne 60aybIMeH Tikenen
6arnaHbICTbl. YakblT apanblfbl XVPYPrUSHbIH, KAn-
HUKaNbIK HITUXKECiHe alTap/ibiKTan acep eTnea,.
McCormick mMoandwukaumsnanfaH wkanacel IMSCT
6ap HayKacTapablH, HATVXXeNePiH XaHEe OHTal/bl pe-
3eKUMAHBIH, YaKbITblH 60MKayAblH, MaHbI3bl KepceT-
Killi 6o/biN TabblNabl Aen ecenTenmis.

Heziz2i ce3dep: nNHTpameayAnspabl >XYbIH iCiri,
yakbIT apanblfbl, McCormick MoandwukaumsnaHfaH
LUKaachl.

1 O6was boabHuya um. X. CadukuH, 2. baHdyHe, IHOoHe3us

2 YHusepcumem [lladxadxapaH, 2. baHdyHe, MiHOoHe3us

3 RFS Spine Care, 2. baHOyHe, VIHOoHe3us

BVAHWUE BPEMEHHOIO MHTEPBAJIA HA KJIMHUYECKUI UCXOA,
OMEPALUN BOJIbHbIX C UHTPAMEAYNAPHbIMWU OMYXONAMUW B OBLLEN
BOJ/IbHNLE MMEHU XACAH CAANKUH

Lleno: ABTOpbl MpoaHanvM3vMpoBann pesynbrathbl
XUPYPrUN MHTPaMeAyNNSPHbIX OMyXOiel CrUHHOTO
mo3sra (IMSCT), cocpeaoToumMB BHMMaHue Ha [0O-
nepaLyoHHOM ¥ MocneonepaunoHHOM HEBPONOTU-
YecKoM cTaTyce W BAVAHWM BPEeMEHHOro MHTepBana
Ha KJMHUYECKUIA UCXOZ, onepaLmn.

Memoder:. poBeseH PeTPOCNEKTVMBHBIA aHaan3
MeAMLIMHCKMX KapT 25 nauMeHToB C MHTpaMeaynnsp-
HOM OMyXO/bH, OMEPUPOBAHHBIX B MePUOS, C SHBapS
2012 ropa no aHBapb 2018 roaa. OueHnBancsa npea-

M NOCNEONEPALMOHHBIA HEBPOJIOTMUYECKUI CTaTyC.
AMBYNaTOPHBbIN CTaTyC OLEHMBaNCA C MCMO/Ib30BaHM-
eM MoaMduLMpoBaHHoOM Wkanbl Makkopmuka (MMS).

Pe3ynemameor: 44% nauneHToOB ObINM B BO3pacT-
How rpynne 41-60 net (Bo3pacTHOM AnanasoH 18-80
NeT; cpesHui Bo3pact 37 neT). Yawe Bcero nopa-
Xancsa rpyaHon otaen (48%). B npegonepauoHHOM
nepuoge no Lwkane Makkopmuka naumeHTbl 6blin
pacnpegeneHbl cnegytowmm obpasom; Iy 0 (0%), I
y 2 (8%), Iy 6 (24%), IVy 10 (40%) n Vy 7 (28%)
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nauueHToB. Mctonormnyeckn 60% nopaxkeHn GbiImn
aneHAnMomamu. OBLMIA NOoCAeonepaLMOHHbIA He-
BPONIOTUYECKNA cTaTyc yayywmncs y 8 (32%) naum-
€HTOB, OCTaBasiCA Hen3MeHHbIM B 27 (68%) cayyasx
n yxygwmnca y 0 (0%) naumeHToB.

3aknrodeHue: Jlydwunii pesynbtat NpsMoO Kop-
pesvpoBan C XOopollelr npegornepalMoHHON MoAu-
duumnpoBaHHON wWkanon MakkopMmuka. BpemeHHow
WMHTepBan Aaa onepauuu CyLeCTBEHHO He BAWUAN

Ha KJAVHWYeCcKnin ncxod. Mbl nonaraem, uto Moau-
dunumposaHHas Lllkana MakkopMuKa SiBASiETCS 3Ha-
UMMbIM MOKa3aTesieM NPy NPOrHO3MPOBaHUM NCXOAA
N BPEMEHWN ANS ONTUMAaJbHOW pe3eKkuun y naumneH-
ToB ¢ IMSCT.

Knrouesbie cnoea: NHTpameaynnsipHasi onyxob
CMUHHOIO MO3ra, BPEeMEHHOM UHTEPBas, MOAUDULM-
poBaHHas Wkana MakkopMuKa.



