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Abstract

Background: Spinal surgery is increasingly performed in Nigeria, yet compre-
hensive data on complications across multiple centres remain scarce. This mul-
ticenter study aimed to appraise the spectrum, frequency, and predictors of
complications following spinal surgeries in Nigeria. Methods: A retrospective
multicenter review of 638 consecutive spinal surgeries performed across four
tertiary centres in Nigeria from January 2010 to December 2024 was con-
ducted. Data on patient demographics, surgical segments (cervical, thoracic,
lumbosacral), timing (elective vs emergency), procedure type (decompression
alone vs decompression with stabilisation), indications (trauma, degenerative,
infection, deformity, tumour), and postoperative complications were extracted.
Multivariate logistic regression with prespecified clinically relevant confound-
ers identified predictors of complications. Results: Of 638 surgeries, lumbosa-
cral procedures were most common (58.6%), followed by cervical (24.6%) and
thoracic (16.8%). Elective surgeries accounted for 67.4%, while emergency pro-
cedures constituted 32.6%. Decompression with stabilisation was performed in
61.3% and decompression alone in 38.7%. Trauma was the leading indication
(38.4%), followed by degenerative disease (34.2%), infection (14.1%), deform-
ity (7.8%), and tumour (5.5%). The overall patient-level complication rate was
18.5% (118/638). The most common complications were surgical site infection
(5.6%), dural tear (3.9%), pressure ulcers (2.8%), neurological deterioration
(2.2%), implant failure (1.6%), and pulmonary complications (1.3%). Inde-
pendent predictors of complications included emergency surgery (adjusted OR
2.6, 95% CI: 1.5 - 4.6), thoracic-level surgery (adjusted OR 2.2, 95% CI: 1.2 -
4.0), trauma indication (adjusted OR 2.0, 95% CI: 1.1 - 3.6), and multilevel fu-
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sion (adjusted OR 1.8, 95% CI: 1.1 - 3.2). Conclusions: Complications follow-
ing spinal surgery in Nigeria occur in nearly one in five patients, with surgical
site infection being the most common. Emergency procedures, thoracic-level
surgery, trauma indications, and multilevel fusion are significant predictors.
Targeted preventive strategies and enhanced perioperative care are urgently
needed.
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1. Introduction

Spinal surgery has evolved significantly over recent decades, with increasing vol-
umes of procedures performed for trauma, degenerative conditions, infections,
deformities, and neoplasms in low- and middle-income countries (LMICs) in-
cluding Nigeria [1] [2]. While surgical techniques and perioperative care have ad-
vanced, complications remain a significant concern, affecting patient outcomes,
length of hospital stay, healthcare costs, and quality of life [3] [4].

The epidemiology of spinal neurosurgery in Nigeria has been characterised by
a systematic review and pooled analysis of 45,763 patients, which identified trauma
and degenerative disease as the predominant indications, with a male-to-female
ratio of approximately 2.5:1 [1]. The same review reported that post-treatment
complications included pressure sores, infection, and motor deficits, though
detailed complication rates were not systematically quantified [1].

In sub-Saharan Africa, complication rates after spine surgery are often higher
than in high-income countries, reflecting delayed presentation, limited resources,
and higher baseline comorbidity burdens [5]. A study from Tanzania reported
that in-hospital complication rates following traumatic spinal injury were 52.9%,
predominantly pressure ulcers and paralytic ileus [6]. Delayed surgery and older
age have been identified as predictors of complications after spinal trauma in
LMIC:s [6]. A study from Yemen found that neurological complications (10%) and
surgical site infections (6%) were the most frequent early complications following
posterior lumbar transpedicular screw fixation, with preoperative limb weakness
and multilevel fixation associated with higher complication risk [7]. A 10-year re-
view from Nigeria reported surgical site infection rates of 4.0% in spine surgery,
with risk factors including hypertension, prolonged hospitalisation, longer oper-
ative time, blood transfusion, and higher ASA score [8].

The Nigerian diagnostic imaging landscape and surgical capacity are character-

ised by significant disparities, with limited access to intraoperative technology,
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low follow-up rates, and minimal physiotherapy and rehabilitation capabilities
[9]. A study from Cambodia highlighted that many factors play a role in spine
surgery complications in LMICs, including limited access to intra-operative tech-
nology, low follow-up rates, and minimal physiotherapy and rehabilitation capa-
bilities [9].

Despite the growing volume of spinal surgery in Nigeria, comprehensive mul-
ticenter data on complication rates and predictive factors are lacking. This multi-
center study aimed to appraise the spectrum, frequency, and predictors of com-

plications following spinal surgeries across four tertiary centres in Nigeria.

2. Methodology
2.1. Study Design and Setting

This was a retrospective multi-centre cohort study conducted across four ter-
tiary centres in Nigeria: National Orthopaedic Hospital Dala, Kano; University
of Abuja Teaching Hospital Gwagwalada Abuja, Kwara State University Teaching
Hospital Ilorin, and Muhammadu Buhari Specialist Hospital Kano. The study pe-
riod was 1 January 2010 to 31 December 2024. Ethical approval was obtained from
the institutional research ethics committees of all participating centres. Individual

patient consent was waived due to the retrospective nature.

2.2. Participants

All consecutive adult patients (=18 years) who underwent spinal surgery during
the study period were eligible. Inclusion criteria: 1) spinal surgery (cervical, tho-
racic, or lumbosacral); 2) complete medical records; 3) minimum 30-day follow-
up (for implant failure, follow-up extended to 12 months to capture late compli-

cations). Exclusion: patients with incomplete records or loss to follow-up.

2.3. Patient Selection Flow

A total of 746 surgical records were screened across the four centres. Of these, 82
(11.0%) were excluded due to incomplete records (n = 48), loss to follow-up (n =
22), and non-adult patients (n = 12). The final analytic sample comprised 638 pa-
tients. Table 1 presents the screening and exclusion details by centre.

Table 1. Patient selection flow by centre.

Records Excluded: Excluded: lost Excluded:  Final
Centre .
screened incomplete records to follow-up  non-adult sample
NOHD Kano 385 23 10 5 347
UATH 182 12 6 3 161
Gwagwalada
MBSH Gigi
B 165 10 5 3 147
Kano
KWUTH Ilorin 14 3 1 1 9
Total 746 48 (6.4%) 22 (2.9%) 12 (1.6%) 638
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2.4. Data Collection

Data were extracted from patient case files, operative notes, anaesthesia records,

and follow-up records. Variables collected included: age, sex, body mass index

(BMI), comorbidities (hypertension, diabetes mellitus), smoking status, surgical seg-

ment (cervical, thoracic, lumbosacral), timing of surgery (elective vs emergency),

procedure type (decompression alone vs decompression with stabilisation), indi-
cation (trauma, degenerative, infection, deformity, tumour), number of levels fused,
operative time, and estimated blood loss.

Complication Definitions and Follow-Up

Complications were assessed using standardised definitions with specified fol-
low-up windows:

* Surgical site infection (SSI): Superficial or deep infection requiring antibiotics
or surgical debridement, assessed within 30 days (with extended surveillance
to 90 days).

* Dural tear: Recognised intraoperatively requiring primary repair.

* Pressure ulcer: Any pressure-related skin breakdown occurring during hospi-
talization.

* Neurological deterioration: Worsening of motor or sensory function by 21
ASIA grade.

* Implant failure: Screw loosening, rod breakage, or implant migration requir-
ing revision, assessed at 12-month follow-up (range 6 - 24 months).

* Pulmonary complications: Pneumonia, atelectasis, or respiratory failure re-
quiring intervention.

* Deep vein thrombosis (DVT): Confirmed by ultrasound.

* Mortality: Death within 30 days of surgery or during index hospitalization.

Patients could experience more than one complication. The primary outcome
for regression analysis was a patient-level composite of any postoperative compli-
cation (yes/no), reflecting the occurrence of at least one complication in the spec-

ified follow-up period.

2.5. Statistical Analysis

Data were analysed using SPSS version 26. Continuous variables are presented as
mean + SD, categorical as frequencies (%). Univariate analysis compared patients
with and without complications using chi-square or Fisher’s exact test for cate-
gorical variables and independent t-test for continuous variables. Multivariate lo-
gistic regression was performed using a prespecified model including clinically
relevant confounders: age (per 10-year increase), sex, BMI, hypertension, diabetes
mellitus, smoking, surgical segment (with lumbosacral as reference), timing (elec-
tive as reference), procedure type (decompression alone as reference), indication
(degenerative as reference), and number of levels fused (single-level as reference).
Adjusted odds ratios (OR) with 95% confidence intervals (CI) and p-values were

calculated. Statistical significance was set at p < 0.05.
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3. Results
3.1. Patient and Surgical Characteristics

A total of 638 patients were included. The mean age was 48.6 + 15.2 years; 398
(62.4%) were male. Lumbosacral procedures were most common (58.6%), fol-
lowed by cervical (24.6%) and thoracic (16.8%). Elective surgeries accounted for
67.4% (430/638), while emergency procedures constituted 32.6% (208/638). De-
compression with stabilisation was performed in 61.3% (391/638) and decom-
pression alone in 38.7% (247/638). Trauma was the leading indication (38.4%),
followed by degenerative disease (34.2%), infection (14.1%), deformity (7.8%),

and tumour (5.5%). Table 2 presents the patient and surgical characteristics.

Table 2. Patient and surgical characteristics (N = 638).

Characteristic Category n (%)
Age (years) Mean + SD 48.6 +15.2
Sex
Male 398 (62.4)
Female 240 (37.6)
BMI (kg/m?) Mean * SD 26.1 £4.3
Hypertension Yes 182 (28.5)

Diabetes mellitus Yes 76 (11.9)

Smoking Yes 58 (9.1)

Surgical segment

Cervical 157 (24.6)

Thoracic 107 (16.8)
Lumbosacral 374 (58.6)

Timing

Elective 430 (67.4)

Emergency. 208 (32.6)

Procedure type

Decompression alone 247 (38.7)
Decompression + stabilisation 391 (61.3)
Indication
Trauma 245 (38.4)
Degenerative 218 (34.2)
Infection 90 (14.1)
Deformity 50 (7.8)
Tumour 35 (5.5)
DOI: 10.4236/0alib.1115810 5 Open Access Library Journal
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Continued
Levels fused
Single-level 312 (48.9)
Multilevel (=2) 326 (51.1)
Operative time (min) Mean + SD 156.4 + 58.2
Estimated blood loss (mL) Mean + SD 425.6 +212.3

3.2. Complication Rates

Overall, 118 patients (18.5%) experienced at least one complication. The most
common complications were surgical site infection (5.6%), dural tear (3.9%), pres-
sure ulcers (2.8%), neurological deterioration (2.2%), implant failure (1.6%), pul-
monary complications (1.3%), deep vein thrombosis (0.9%), and mortality (0.6%).

Table 3 presents the complication rates.

Table 3. Complication rates (N = 638).

Complication N %
Surgical site infection 36 5.6
Dural tear 25 3.9
Pressure ulcers 18 2.8
Neurological deterioration 14 2.2
Implant failure 10 1.6
Pulmonary complications 8 1.3
Deep vein thrombosis 6 0.9
Mortality 4 0.6
Any complication 118 18.5

3.3. Complications by Surgical Segment and Indication

Thoracic surgeries had the highest complication rate (23.4%), followed by cervical
(18.5%) and lumbosacral (16.8%). Among indications, trauma had the highest
complication rate (22.4%), followed by infection (20.0%), deformity (18.0%), de-
generative (15.6%), and tumour (14.3%). The distribution of complications by
segment and indication is presented in Table 4.

Table 4. Complication rates by segment and indication.

Variable N Any complication n (%)

Surgical segment

Cervical 157 29 (18.5)
Thoracic 107 25 (23.4)
Lumbosacral 374 63 (16.8)
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Continued
Indication
Trauma 245 55 (22.4)
Degenerative 218 34 (15.6)
Infection 90 18 (20.0)
Deformity 50 9 (18.0)
Tumour 35 5(14.3)

3.4. Predictors of Complications

Multivariate logistic regression (Table 5) identified four independent predictors

of any postoperative complication:

Table 5. Multivariate logistic regression—-predictors of any postoperative complication.

Predictor Adjusted OR 95% CI p-value
Age (per 10-year increase) 1.2 09-1.5 0.18
Male sex 1.1 0.7-1.8 0.62
BMI (per 5 kg/m? increase) 1.1 0.8-1.5 0.48
Hypertension 1.3 0.8-2.1 0.32
Diabetes mellitus 14 0.8-2.5 0.24
Smoking 1.3 0.7-2.5 0.42

Emergency surgery (ref: elective) 2.6 1.5-4.6 <0.001
Thoracic-level surgery (ref: lumbosacral) 2.2 1.2-4.0 0.008
Cervical surgery (ref: lumbosacral) 1.3 0.7-2.2 0.38

Decompression + stabilisation

(ref: decompression alone) 12 0.7-2.0 048
Trauma indication (ref: degenerative) 2.0 1.1-3.6 0.02
Infection indication (ref: degenerative) 1.5 0.8-2.8 0.22
Deformity indication (ref: degenerative) 1.3 0.6-2.8 0.48
Tumour indication (ref: degenerative) 1.2 0.5-3.0 0.67
Multilevel fusion (ref: single-level) 1.8 1.1-3.2 0.03

Model adjusted for all variables shown. Reference categories: elective, lumbosacral, decom-

pression alone, degenerative, single-level.

* Emergency surgery: adjusted OR 2.6 (95% CI: 1.5 - 4.6), p < 0.001

* Thoracic-level surgery: adjusted OR 2.2 (95% CI: 1.2 - 4.0), p = 0.008

* Trauma indication: adjusted OR 2.0 (95% CI: 1.1 - 3.6), p = 0.02
* Multilevel fusion: adjusted OR 1.8 (95% CI: 1.1 - 3.2), p = 0.03
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4. Discussion

This multicenter study provides the first comprehensive appraisal of complica-
tions following spinal surgery across multiple centres in Nigeria. The overall com-
plication rate of 18.5% is consistent with the range of 10% - 40% reported in in-
ternational literature [10] and comparable to the 16.7% reported in other LMIC
settings [11].

SSI was the most common complication (5.6%), higher than the 2% - 3% re-
ported in many high-income series [12] but similar to rates reported from other
LMICs. A 10-year review from Nigeria reported SSI rates of 4.0% in spine surgery
[12]. The higher rate in our cohort may reflect patient and institutional factors.
While we did not measure theatre ventilation, reusable instrument practices,
or contamination directly, the high proportion of trauma patients (38.4%) and the
presence of open wounds in some cases may contribute. The predominance of SSI
in infection cases (7.8%) and lumbosacral procedures (6.4%) underscores the im-
portance of enhanced infection control protocols.

Dural tear occurred in 3.9% of patients, within the 2% - 5% reported range for
posterior spinal surgery [13]. The higher rate in cervical surgeries (5.1%) com-
pared with thoracic (2.8%) and lumbosacral (3.7%) reflects the more complex
anatomy and greater risk of incidental durotomy during cervical decompression.
The predominance of dural tears in degenerative cases (4.6%) likely reflects the
higher proportion of decompression procedures in this group.

Pressure ulcers occurred in 2.8% of patients, lower than the 27.5% reported in
a Tanzanian study of traumatic spinal injury [6]. This difference may reflect the
inclusion of elective surgeries in our cohort, where patients are generally more
stable and have shorter hospital stays. However, the 3.7% rate in trauma patients
highlights the need for enhanced pressure ulcer prevention protocols. We did not
systematically measure the use of pressure-relieving mattresses or turning proto-
cols in our cohort, which limits causal attribution.

Neurological deterioration occurred in 2.2% of patients, consistent with the 1% -
3% reported in international series [14]. The higher rate in trauma patients (2.9%)
likely reflects the severity of injury and the presence of pre-existing neurological
deficits.

Implant failure occurred in 1.6% of patients, comparable to the 2% - 5% re-
ported in systematic reviews [15]. All failures occurred in patients who had un-
dergone stabilisation procedures, with a higher rate in thoracic (2.8%) and trauma
(2.0%) patients. This may reflect the biomechanical demands of thoracic instru-
mentation and the high-energy nature of traumatic injuries. Implant failure was
assessed at 12-month follow-up (range 6 - 24 months), which may have captured
late complications that would not be identified within a 30-day window.

The mortality rate of 0.6% is comparable to rates reported in high-income
countries (0.5% - 1.5%) for spinal surgery [16]. The higher mortality in trauma

patients (0.8%) and infection cases (1.1%) reflects the greater severity of illness in
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these groups. A systematic review of traumatic spine injuries in Africa reported a
mortality rate of 16.9% in West Africa [17], though this included all spinal inju-
ries, not just surgical patients.

The identification of emergency surgery, thoracic-level surgery, trauma indica-
tion, and multilevel fusion as independent predictors of complications is con-
sistent with the literature. Emergency surgery (OR 2.6) is associated with less time
for preoperative optimisation and greater physiological stress. The variable re-
mained significant after adjustment for age, comorbidities, and other confound-
ers. Thoracic-level surgery (OR 2.2) reflects the biomechanical complexity and prox-
imity to vital structures. Trauma indication (OR 2.0) is associated with higher-en-
ergy injuries, contamination, and pre-existing deficits. Multilevel fusion (OR 1.8)
imposes greater biomechanical stress and longer operative time.

Strengths of this study include the multicenter design (enhancing generalizabil-
ity) and the large sample size (638 patients). However, limitations exist. The retro-
spective design introduces selection and information bias. The lack of standard-
ised complication definitions across centres may have led to under-reporting. The
study did not capture long-term complications beyond 12 months. The single-
country design may limit generalizability to other LMICs. The prespecified model
excluded some potential confounders (e.g., ASA grade, surgical approach) that
were not consistently recorded across centres, which may have introduced resid-
ual confounding.

The findings of this study have several implications for clinical practice in Ni-
geria:

1) Enhanced infection control: Preoperative chlorhexidine bathing, appropriate
antibiotic prophylaxis, and meticulous wound closure should be prioritised.

2) Pressure ulcer prevention: Early mobilization, pressure-relieving mattresses,
and regular turning protocols are essential, particularly for trauma patients.

3) Risk stratification: Emergency surgery, thoracic-level surgery, trauma indi-
cation, and multilevel fusion should be recognised as high-risk factors.

4) Perioperative optimisation: Patients with trauma and infection should be op-

timized before surgery where possible.

5. Conclusion

In conclusion, complications following spinal surgery in Nigeria occur in nearly
one in five patients, with surgical site infection being the most common. Emer-
gency surgery, thoracic-level surgery, trauma indication, and multilevel fusion are
independent predictors of complications. The mortality rate of 0.6% is acceptable
and comparable to international benchmarks. Targeted preventive strategies and
enhanced perioperative care are urgently needed to reduce the burden of compli-

cations and improve patient outcomes in Nigerian spinal surgery.
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