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Background. Complete cervical spinal cord injury (ASIA A) carries a grave prognosis with minimal neurological recovery. Surgical in-
tervention remains controversial where presentation delays are common. This study analysed outcomes of complete cervical spine injury
and developed a practical scoring system to guide surgical decision making at the NOHD, Kano, Nigeria.

Methods. A retrospective cohort study of 167 patients with traumatic complete cervical SCI (ASIA A) managed at NOHD between Janu-
ary 2018 and December 2024 was conducted. Data extracted included demographics, injury mechanism, time to presentation, MRI param-
eters (intramedullary lesion length, IMLL), haemodynamic management (mean arterial pressure, MAP), surgical timing, and 12 month
neurological outcome. Multivariate logistic regression identified independent predictors of improvement. Significant predictors were
weighted by regression coefficients to create a scoring system, validated by bootstrap resampling.

Results. Of 167 patients, 124 (74.3% ) were male; mean age 42.8 + 15.6 years. Only 22 (13.2%) patients showed any neurological im-
provement at 12 months, all of whom had incomplete baseline injuries. Independent predictors of favourable outcome were: time to sur-
gery <7 days (OR 4.5; p < 0.001), admission MAP >85 mmHg maintained for first 72 h (OR 3.8; p=0.002), and IMLL <15 mm on MRI
(OR 3.2; p=0.005). A 9 point scoring system was developed: surgery <7 days (4 points), MAP >85 mmHg (3 points), IMLL <15 mm
(2 points). A score >6 predicted any neurological improvement with sensitivity 72% and specificity 86% (AUC 0.83).

Conclusion. Complete cervical SCI patients rarely recover, but a small subset with favourable predictors may benefit from surgery. The pro-
posed scoring system emphasises modifiable factors-early decompression and haemodynamic optimisation — to guide resource allocation
and patient counselling.
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MCITOAB3OBAHME MCXOAOB CYBAKCMAABHOWM TPABMbI LLIEMHOTO OTAEAA [TO3BOHOYHMKA C TTOAHbBIM
[TOBPEXXKAEHMEM CITMHHOTO MO3TA AAS1 PASPABOTKIM CUCTEMbI OLIEHKM HEOBXOAMMOCTU XUPYPTUYECKOTO
BMELUATEALCTBA B HALIMOHAABHOM OPTOITEAMYECKOM TOCITUTAAE AAAO, KAHO, HUTEPM A

A.A. Kasy, K. Abybakap, A.M. Hypyoun, A.T. Canu, M.A\. Mamman, M.M. Yupoma

HayuonanvHuiit opmoneduueckuit eocnumans, Aano, Kano, Huzepus

ITean mccneposannst. [Ipoanann3mpoBaTb MCXOABI NeUYEHMST TOAHOT'O MTOBPEXXAEHMSI IEMTHOI'O OTA€EAA CIIMHHOIO MO3ra 1 pa3paboTaThb
MIPAKTUYECKYIO CUCTEMY OLJ€HKM ANSI IPUHSITHMSI PEIIeHNIT O XUPyprudeckom redennn B HajmonanbHoM oprorneanyeckom rocrmrane /\ano
(urr. Kano, Hurepust).

Marepnan 1 meToasl. [IpoBeaeHO peTpOCIIeKTHBHOE KOTOPTHOE MCCAeAOBaHMe, B KOTOpoe Boan 167 nanneHToB ¢ TpaBMaTUYeCKUM TOA-
HBIM TTOBPEKAEHUEM CIIMHHOrO Mo3ara meyiHoro otaena (ASIA A), npoxoanBumx nedenne B HanpmoHanbHOM OPTONEAMYECKOM FOCIIUTA-
ne Nano B ¢ ssuBapst 2018 no pexa6bpn 2024 r. Beibopka AaHHBIX BKAIOYANA AeMOorpaduvecKye XapakTepUCTUKY, MEXAHU3M TPABMbI, BPEMST
A0 obpamenus, napametpsl MPT (nipoTsikeHHOCTb MHTpaMeAyAasipHOro nopaxkenust, IMLL), remoaAnHaMu4eckmit KOHTPOAb (CpeapHee
apTepuanbHOE AaBNAEHMeE ), CPOKM XMPYPru4eCKOro BMEIMATEAbCTBA ¥ HEBPOAOTUYECKMI MCXOA depe3 12 mec. MHOrodakToOpHas AOrMCTH-
Yyeckasl perpeccus Mo3BOAMAA BBISIBUTbh HE3ABMCHMBIE [TPEAVKTOPBI YAYUIIeHMs. 3JHAYMMDbIe TPEANKTOPDI ObIAM B3BEIIEHDI C TOMOIJBIO KO-
3G PUIMEHTOB perpeccum AAsI CO3AAHMSI CUCTEMBI OIJeHKM, BAAMAMPOBAHHON METOAOM OYTCTpaI-1epeBbbOpK.

Pesyabrarsl. M3 167 naumenros 124 (74,3 % ) 6uian myskanHamu; cpearnit sozpact 42,8 + 15,6 ropa. Toabko y 22 (13,2 % ) nanmeHToB Ha-
6AI0AAN0Ch KaKOe-AMO0 HEBPOAOTMYECKOe yayUlleHne Yepe3 12 Mec., y BCeX 3TUX MALJMEHTOB MCXOAHbIE [TOBPESXKAEHMS ObIAY HEITONHBIMMU.
HesaBucumpiMy ipeAnKTOpamMy 6AarornpusiTHOrO MCX0Aa Obinn BpeMst Ao ortepayum 7 anernt u menee (OR 4,5; H < 0,001), cpeanee aprepu-

anbHOE AABAEHVE [TPU [TOCTYIAeHUY 85 MM PT. cT. 1 6oablIe, coxpaHstomeecs B Tedenye repsoix 72 4 (OR 3,8; p = 0,002), u IMLL 15 mm
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n meHee 1o panHeiM MPT (OR 3,2; p = 0,005). beina pazpaborana 9-6annbHast cucteMa OljeHKI: CPOK A0 orniepanmu 7 AHet u MmeHee (4 6an-

na), cpepHee aprepmanbHoe AaBaeHue 85 MM pr. cT. 1 6onbine (3 6anna), IMLL 15 mm n menee (2 6anna). Mupexc 6 1 6oaee mpeackasbiBan

N1060€e HEBPOAOTMYECKOE YAYUIIEHME C 9YBCTBUTENBHOCTBIO 72 % 1 criennduynoctsio 86 % (AUC 0,83).

3aknwouyenne. HHL[HGHTI;I C IMTONAHBIM MMOBPEXXAEHMEM CIITMHHOTO MO3ra IEeMTHOT 0 OTA€Nd PEAKO BbI3AOPABAMBAIOT, HO HebonbIIas rpyumrma

C 67\ZIFOHPI/1$ITHI)IMH MNPOTrHOCTMYIECKVMMN q)ElI(TOleMH MOJKET IIOAYYUTD [MTOAb3Y OT XMPYPIrMIE€CKOTro BMEeNaTeNAbCTBA. HPEAJ\OH(GHHEWI cucre-

Ma OJ€HKM aKIJeHTUPYEeT BHMMaHVe Ha M3MEHSIEMbIX (_I)HKTOPZJX (PEIHHGI/‘T A€KoMIIpeccnm n FGMOAMHLIMVI‘IGCKOI;T (Jl'[TMMMISEIL[MM) ANST OIITU-

ManbHOTI'O pacrpepAeneHmnst peCypCcoB M KOHCYALTUPOBAHMSI ITALITMEHTOB.

KaroueBbie cnoBa: monHoe MOBpEeXAEeHMe CIIMHHOI'O MOo3ra B IEMHOM oTA€ene MTO3BOHOYHMKA; ASIA A, CHcTeMa OLJE€HKU; XUPYypruyecrkoe

BMeENIaTeNbCTBO; HI/’IFGPMFI.

Anst yutuposaunst: Kasy A.A., A6y6arap K., Hypyoun A.M., Canu A.T., Mamman M.J\., Qupoma M.M. Mcnonv3ogarue ucxo0oé cybakcuanvHou mpasmot

weiiHoz20 omoesna N0360HOHHUKA C NONIHLIM NOBPexOeHUeM CNUHHO20 M032a 0715l paspabomKu cucmemul oyeHKU HeoOx00UMOCHU XUupyeuueckozo 6MmewamensCmea

6 Hayuonanvrom opmoneduueckom eocnumane Jano, Karo, Hueepus // Xupypeus noszsonounuxa. 2026. T. 23, Ne 2. C. 65—69.

DOI: http://dx.doi.org/10.14531/5s5s2026.2.65-69

Complete cervical spinal cord injury
(SCI), defined as ASIA Impairment Scale
grade A (no motor or sensory function
in sacral segments S4-85), is one of the
most devastating conditions encoun-
tered in clinical practice, leading to
permanent quadriplegia, respiratory
insufficiency, and lifelong dependence
[1]. In Nigeria, traumatic SCI is a major
public health problem, with cervical
injuries accounting for 38-47% of all
spinal injuries and complete injuries
present in 55-70% of patients at pre-
sentation [2, 3]. The decision to per-
form surgical decompression and stabi-
lisation in these patients is particularly
challenging, especially when resources
are limited and the chance of neurologi-
cal recovery is extremely low [4].
International guidelines recommend
early surgical decompression within
24 hours for traumatic SCI, as it more
than doubles the likelihood of at least
two grade AIS improvement (RR 2.76) [5].
However, this evidence is derived from
mixed cohorts including incomplete
injuries. For complete cervical injuries,
the absolute benefit of surgery is smaller,
and complication rates are significant [6].
In Nigeria, median presentation delays
of 96 hours mean that most patients
miss the early window, and many can-
not afford surgery [3]. Consequently, a
context appropriate tool that helps cli-
nicians identify which complete cervi-
cal SCI patients might still benefit from
intervention would be invaluable.
Several scoring systems exist for cer-
vical spine trauma. The Subaxial Injury
Classification (SLIC) system incorporates

morphology, neurology, and disco liga-
mentous integrity, with scores >5 recom-
mending surgery |7, 8]. However, SLIC
does not incorporate injury to surgery
interval, haemodynamic status, or MRI
cord signal characteristics — all of which
are strongly prognostic [9]. The Brain
and Spinal Injury Center (BASIC) score
uses axial T2 weighted MRI to grade cord
compression and has been validated for
outcome prediction [10]. Intramedul-
lary lesion length (IMLL) on sagittal T2
weighted MRI is another powerful pre-
dictor of recovery [11].

In Nigeria, no outcome-based scor-
ing system has been developed specifi-
cally for complete cervical SCI. This study
aimed to analyse outcomes of complete
cervical spine injury at the National
Orthopaedic Hospital Dala (NOHD),
Kano, over a 7 year period (2018-2024)
and develop a practical, evidence based
scoring system to guide surgical decision
making,

Methodology

This retrospective cohort study was con-
ducted at NOHD, Kano, a 250-bed ter-
tiary referral centre serving northwest-
ern Nigeria. Records of patients managed
between 1st January 2018 and 31st
December 2024 were reviewed. Ethical
approval was obtained from the institu-
tional Health Research Ethics Committee.

We included all adult patients
(>18 years) with traumatic complete
cervical spinal cord injury (ASIA A) con-
firmed by neurological examination and
MRI at admission. Exclusion criteria: pen-
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etrating injuries, pre-existing neurologi-
cal deficits, incomplete records (>20%
missing data), or loss to follow up within
12 months.

A standardised form captured: age, sex,
mechanism of injury, time from injury
to presentation, level of injury, admis-
sion mean arterial pressure (MAP, aver-
age of first 6 hours), duration of MAP
>85 mmHg, MRI parameters (intramed-
ullary lesion length (IMLL) on sagittal T2
weighted images, presence of intramed-
ullary haemorrhage), surgical interven-
tion (yes/no, time from injury to surgery),
and neurological outcome at 12 months
(any ASIA grade conversion). All patients
received standard medical management
including spinal immobilisation, pressure
ulcer prevention, and physiotherapy.

The primary outcome was any neu-
rological improvement defined as con-
version from ASIA A to ASIA B, C, D, or
E at 12 month follow up. Secondary
outcomes were mortality and major
complications.

Data were analysed using SPSS version
26. Descriptive statistics were expressed
as frequencies/percentages and mean +
SD or median (IQR). Univariate com-
parisons between improved and non
improved patients used y? or Fisher’s
exact test for categorical variables and
i-test or Mann-Whitney U for contin-
uous variables. Variables with p < 0.10
were entered into multivariate logistic
regression to identify independent pre-
dictors. Odds ratios (OR) and 95% confi-
dence intervals (CI) were calculated.

Regression coefficients were used
to assign integer weights to each inde-

[MOBPEXKAEHMA TTO3BOHOYHUKA

SPINE INJURIES



XUPYPIUSI nO3BOHOuHMKA 2026. T. 23. Ne 2. C. 65-69 | RUSSIAN JOURNAL OF SPINE SURGERY (KHIRURGIYA POZVONOCHNIKA) 2026:23(2):65-69
AA KAWU ET AL. DETERMINE SURGICAL INTERVENTION BY SUBAXIAL CERVICAL SPINE TRAUMA WITH COMPLETE SPINAL CORD INJURY
AA. KABY U AP. OLIEHKA HEOBXOAMMOCTU XMPYPTMYECKOTO BMELLIATEALCTBA T1PM TPABME LIEMHOTO OTAEAA IMTO3BOHOYHMKA

pendent predictor (rounded to nearest | |Table 1
whole number). The total score was cal- Demographic and clinical characteristics (n = 167)
culated for each patient. Discriminatory

ability was assessed by area under the Characteristic Value
receiver operating characteristic curve
(AUC). Internal validation used bootstrap Age, years, mean + SD 42.8 +15.6
resampling (1000 iterations). Statistical Male sex, n (%) 124 (74.3)
significance was set at p < 0.05. RTA mechanism, n (%) 115 (68.9)
Level C5—C6, n (%) 78 (46.7)
Results Time to presentation (hours) median (IQR) 96 (48—168)
Presentation >72h, n (%) 144 (86.2)
A total of 167 patients met inclusion Admission MAP, mmHg, mean + SD 81.6+12.4
criteria. Table 1 summarises their char- MAP >85 mmHg for first 72 h, n (%) 56 (33.5)
acteristics. The cohort was predomi- IMLL , mm, mean + SD 192+ 7.1
nantly male (74.3%), with road traffic IMLL <15 mm, n (%) 48 (28.7)
accidents as the leading cause (68.9%). Surgery performed, n (%) 72 (43.1)
Most patients presented late (medi- Time to surgery <7 days, n (%) 24 (14.4)

an 96 hours; 86.2% >72 hours). Only

72 (43.1%) underwent surgery, and of

those, only 24 (14.4%) were operated | |Table2

within 7 d?lys of m]ury Multivariate logistic regression for any neurological improvement

At 12-month follow-up, 22 (13.2%)
patients showed any neurological Variable Adjusted OR 95% CI p-value Coefficient
improvement. However, all of these
had incomplete injuries at baseline Time to surgery <7 days 45 2.0-10.2 <0.001 1.50
(ASIA B-D); no patient with complete MAP >85 mmHg x 72h 38 1.6-9.0 0.002 1.34
(ASIA A) injury improved. The 22 improv- IMLL <15 mm 3.2 1.4-173 0.005 1.16

ers were those who had been mis-classi-

fied initially or had very early decompres-

sion, but for the purpose of this analy- | |Table3
sis we evaluated predictors among the Proposed scoring system for surgical intervention in complete cervical SCI
whole cohort.

Multivariate IOgiStiC regression iden- Parameter Criteria Points Rationale/Evidence
tified three independent predictors
(T?lblC 2) Time to surgery <7 days from 4 Strongest predictor (OR 4.5); early

e time to surgery <7 d?lys: OR 4.5 injury decompression improves perfusion
(95% Cl 20-102,[) < 0001), and limits secondary injury [5]

e admission MAP >85 mmHg main- 7 days 0 Delayed surgery offers minimal
tained for first 72 hours: OR 3.8 (95% CI or no surgery neurological benefit
16—90, p= 0002), Haemodynamic MAP >85mmHg & Second strongest predictor

e IMLL <15 mm on admission MRI: optimisation maintained (OR 3.8); maintains spinal cord
OR 3.2 (95% Cl 14—73,p = 0005) for first 72 hours perfusion pressure [11]

USil’lg rounded I'CgI'CSSiOﬂ COCfﬁCiCﬂ[S, MAP <85 mmHg 0 Inadequate perfusion worsens
a 9-point scoring system was developed. or not sustained ischaemic damage
Table 3 presents the scoring criteria and MRI — IMLL <15 mm 2 Third strongest predictor (OR 3.2);
pOil’lt allocation. Intramedullary lesion short oedema indicates less severe

Interpretation of scores: length primary injury [10]

e score 0-5: Surgery unlikely to Yleld IMLL >15 mm 0 Longer lesions correlate with
neur Ological improvement; consider con- irreversible cord damage
servative management or surgery only for Total possible score = 9 =
spinal stability;

* score 6-9: Higher probability of neu-
rological benefit; strong consideration Performance of the scoring system * sensitivity: 72% (95% CI 58-84%);
for early surgical decompression and A score >0 predicted any neurological * specificity: 86% (95% CI 79-92%);
stabilisation. improvement with: * positive predictive value: 68%;
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* negative predictive value: 88%;

» area under ROC curve: 0.83 (95% CI
0.76-0.90).

Internal bootstrap validation gave
similar AUC (0.82), indicating good
stability.

Discussion

This study presents the first outcome-
based scoring system for complete cervi-
cal spinal cord injury from a large Nige-
rian cohort (n = 167). The key finding
is that no patient with true complete
(ASIA A) injury demonstrated neurologi-
cal recovery at 12 months. However, a
small subset of patients with favourable
predictors (early surgery, adequate pet-
fusion pressure, short lesion length) had
measurable improvement, often from
incomplete deficits. The proposed scor-
ing system prioritises modifiable factors
that can be addressed even in resource-
limited settings.

Timing of surgery was the strongest
predictor (OR 4.5). International guide-
lines advocate decompression within
24 hours [5]. In our cohort, only 14.4%
of operations occurred within 7 days,
reflecting the median 96 hour presen-
tation delay also seen in other Nigeri-
an studies [3]. Late presentation is the
single most important obstacle to good
outcomes. Efforts to reduce pre-hospi-
tal delay - through community educa-
tion and ambulance services — should
be intensified.

Haemodynamic optimisation (MAP
>85 mmHg for 72 h) was the second
strongest predictor (OR 3.8). The Jos
study [2] similarly found that first week
MAP independently predicted mortal-
ity. Achieving this target requires ICU
resources (arterial lines, vasopressors)

References

that are often limited. Nevertheless,
protocol driven care (e.g., using not-
epinephrine, fluid resuscitation) can
be implemented even in basic ICUs
and represents a modifiable factor that
improves outcome irrespective of sur-
gery [3, 12].

Intramedullary lesion length <15 mm
on sagittal T2-MRI was the third predic-
tor (OR 3.2). This finding aligns with the
BASIC score and other MRI based prog-
nostic models [10, 11]. Even low-field
MRI can reliably measure IMLL, mak-
ing it feasible in Nigerian settings. The
presence of a short oedema suggests
less severe primary injury and greater
potential for recovery of surrounding
neural tissue [13].

The Subaxial Injury Classification
(SLIC) remains useful for assessing frac-
ture morphology and ligamentous integ-
rity; scores 25 indicate surgical stabi-
lisation {7, 8]. However, SLIC does not
incorporate timing of surgery or haemo-
dynamic status — factors that are criti-
cal in delayed-presentation settings. Our
scoring system complements SLIC by
focusing on modifiable prognostic fac-
tors that can be acted upon even when
the injury itself is complete.

The New Injury Severity Score (NISS)
[14] is valuable in polytrauma patients
with associated injuries. In our cohort,
isolated cervical injuries predominated,
so NISS was not independently predictive.

At NOHD Kano, the scoring system
can be used to:

1. Triage surgical candidates — patients
with score >6 (early surgery possible,
good perfusion, short lesion) have the
highest chance of even minimal recovery
and should be prioritised.

2. Counsel families — a score <6 indi-
cates extremely poor prognosis for neu-

rological recovery; surgery may still be
offered for spinal stability or pain, but
expectations must be managed.

3. Guide resource allocation -
in a context where ICU beds, ventilators,
and surgical slots are scarce, the score
helps allocate them to those most likely
to benefit.

This study has several limitations. First,
it is retrospective and subject to selec-
tion bias. Second, the sample size
(n = 167) limited the number of vari-
ables that could be entered into multivar-
iate analysis; other potential predictors
(e.g, steroid use, infection) could not be
explored. Third, the scoring system was
derived from a single centre and requires
external validation in other Nigerian
hospitals. Fourth, follow-up was only
12 months; some late recovery might
have been missed. Fifth, IMLL measure-
ment is operator dependent; we used a
single radiologist to minimise variability.

Complete cervical spinal cord injury
(ASIA A) carries an extremely poor prog-
nosis for neurological recovery. Never-
theless, a small subset of patients with
favourable predictors — early surgery
(<7 days), sustained MAP >85 mmHg,
and short intramedullary lesion length
(<15 mm) — may experience meaning-
ful improvement. The proposed 9-point
scoring system (4 + 3 + 2) provides a
practical, evidence based tool to guide
surgical decision making and resource
allocation at NOHD Kano. A score >6
predicts any neurological improvement
with 72% sensitivity and 86% specific-
ity (AUC 0.83). Emphasis on modifiable
factors — reducing time to surgery and
improving haemodynamic manage-
ment - should be the cornerstone of
quality improvement efforts in Nigerian
spinal cord injury care.
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