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Abstract  
 

Cervical spondylotic myelopathy (CSM) is the commonest cause of non-traumatic paresis or paralysis in the 

middle age-group and above. It is an insidious slowly progressive disease with variable presentations. The 

commonest mode of presentation are neck pain, loss of fine movement of the hands and unsteady gait. Cervical 

spine magnetic resonance imaging (MRI) is the investigative tool of choice and this demonstrate the state of the 

disc, cord and neural tissue compression and help in decision making as regards management plan.  The 

mainstay of treatment is surgery. The choice and approach of surgery depends on clinical presentation and 

findings from imaging. Though there is a role for conservative treatment in well selected group of patients but 

surgical treatment takes into account, the aim of decompressing neural tissue (cord and or nerve root) with or 

without stabilizing the spine. 

 

Key words; Spondylotic, myelopathy, MRI, cord decompression 

Introduction 
 

 

Cervical spondylotic myelopathy (CSM) is the most 

common non-traumatic cause of spastic paraparesis or 

quadriparesisin adult from age 55 years and above1,2. 

Although the vast majority of individuals >50 years old 

have radiologic evidence of significant degenerative 

disease of the cervical spine, only a small percentage 

will experience neurologic symptoms3. CSM is rare in 

patients<40 years of age. It is a pathology that evolve 

over time with huge challenges in the management of 

these groups of patients in neurosurgical practices. 

World-wide as the mean age and life expectancy 

increase, a vast majority of the population would present 

with this pathology1,2. 

There is a wide variability among patients with this 

pathology in terms of clinical presentation, image 

findings and this influence management approach2.  The 

mainstay stay of diagnosis is based on clinical findings 

(history and physical examination) which is assessed 

with the findings on images such as cord compression 

and signal changes at late stages of evolution. 

Nevertheless, the diagnosis of CSM can be difficult 

because the signs and symptoms can vary widely among 

the population1,3. Besides, onset of symptoms is usually 

insidious, with long periods of fixed disability and 

episodic worsening events. Some findings that can 

commonly appear are gait spasticity, followed by upper 

extremity numbness and loss of fine motor control in the 

hands4. Surgical management of this pathology has 

evolved with advances in technology and technical 

know-how, and this has led to a significant improvement 

in outcome. There is strong evidence showing that 

surgery within one year from onset of symptoms 

strongly improves outcome in patients with CSM4.   

Generally, it is a common consensus that surgical 

intervention positively impacts on the prognosis of CSM, 

There must be a clear-cut selection criteria for the most 

appropriate surgical technique. Factors such as the site of 

neural tissue compression (cord or nerve root), cervical 

spine alignment (lordosis, kyphosis) and patient-specific 
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spinal biomechanics5 determines the choice of 

approaches (anterior or posterior). 

Surgical Anatomy 

The cervical spine is one of the 5 regions of the spine 

and it is made up of seven vertebrae. It consist of a body, 

pedicle and posterior elements with adjoining ligaments 

and joints. The vertebra body is the largest and most 

anterior part of the cervical spine. Posteriorly, two 

pedicles and laminae form the vertebral arch.  The 

pedicle holds the posterior element to the vertebral body. 

The junction where the pedicle and lamina join e ach 

other is the transverse process, on each side of the 

vertebral body, the transverse process has a foramen 

which vertebral artery exit from C6 - C1. Other 

processes of the vertebrae include spinous process in the 

midline and four articular processes. Two adjacent 

vertebrae are connected to each other by a ligamentous 

structure called intervertebral disc which consist of inner 

nucleus pulposus and a multilayer annulus fibrosus 

which is weaker posteriorly. The main component of the 

nucleus pulposus is glycosaminoghly can which consist 

of over 90% water and it water content decreases as one 

ages and this start the cascade of CSM. The cervical 

spine has some unique features as shown in Fig.1. 

Firstly, the first two vertebrae have distinct names, atlas 

for C1 and axis for C2, reflecting their specialized 

structure and function. C1 (atlas), which lacks the body 

and spinous process, forms the atlanto-occipital joint as 

it articulates with the condyles of occipital bone and this 

is responsible for neck flexion and extension. C2 (axis)  

has a vertebral body but it uniquely has a bony 

protuberance stabilized by the transverse ligament called 

odontoid process. C2 vertebra plays an important role of 

supporting rotational movement of the neck. The other 

vertebrae - C3 to C7 are similarly shaped and thus 

grouped together as the lower cervical spine. These five 

vertebrae house a vertebral body that is concave 

superiorly and convex inferiorly and this is taking into 

account when placing cage during anterior cervical 

discectomy and fusion (ACDF). They also have 

uncovertebral joints, Joints of Luschka, located between 

the uncinate process and uncus projecting from vertebral 

bodies of two adjacent levels. There is a cylindrical 

apophyseal mass called the lateral mass, the popular site 

for lateral mass screw instrumentation. Its close relations 

include: existing spinal nerve and vertebral artery 

anteriorly, the lamina posteriorly, the pedicle 

anteriomedially, the transverse process anteriolaterally 

and in its superior and inferior ends are the 

corresponding articular facets. Overall, the flexibility of 

the cervical spine accommodates a wide range of motion 

and thus increases its vulnerability to injury6. 

 

 
Fig. 1: A pictoral diagram of the cervical spine from Harold 

Ellis Textbook of Anatomy  
 

Pathophysiology 

CSM was first described by Brain et al. in 19527. The 

pathophysiology arises from a multi-factorial cascade. It 

develops in almost all patients with ≥30% narrowing of 

the cross-sectional area of the cervical spinal canal8 

(although some patients with more severe cord 

compression do not have myelopathy9,10. 

This cascade of event starts with a process which usually 

begins with the degenerative changes involving the 

nucleus pulposus and subsequently the annulus fibrosus 

which made up the intervertebral disc and thereafter 
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leads to the collapse of the cervical discal space 1,2,3.  As 

result of the continuous motility and weight bearing 

involving the reduced disc space, the endplates of the 

adjacent vertebral bodies progressively super mechanical 

stress and this leads to the formation of bony 

osteophytes. These osteophytes are a natural adaptation 

to increase the load-bearing surface of these endplates in 

order to compensate for cervical spine hypermobility 

secondary to disc degeneration. Uncinate process 

hypertrophy occurs, encroaching on the intervertebral 

foramina. Layers of annulus fibrosis are thinner dorsally, 

leading to tears and disc material herniating posteriorly 

into the cervical canal. Annulus fibrosus dissects away 

from the PLL and endplates, the dorsal vertebral bodies 

form reactive bone(sub-periosteal reaction) leaving 

exposed bone encroach on nervous tissue1,2,3. However, 

it has been found that the posterior longitudinal ligament 

(OPLL) ossification, most commonly seen in the Asian 

race, can also lead to contribute to CSM11. 

Several process have been described to explain how the 

pathophysiological process comes about. These include: 

Mechanical Factors. The repeated micro-trauma and or 

macro-trauma to the spinal cord, induced by both static 

and dynamic mechanical factors could lead to the 

development of CSM. These factors combine to aspects 

the spinal cord through two mechanisms: direct trauma 

and ischemia12. 

Dynamic Mechanical Factors. Dynamic stressors refer 

to the abnormal movement of the cervical spine during 

flexion or extension, and this can contribute to spinal 

cord injury in conjunction with static factors. Flexion of 

the cervical spine may lead to compression of the spinal 

cord against osteophytic bars while extension may lead 

to compression against the hypertrophied ligamentum 

flavum12, 13, 14. 

Static Mechanical Factors. Narrowing the  cervical 

spinal canal have been attributed to the following factors 

such as  (a) the osteophyte formed decreases the 

diameter of the spinal canal and  it may lead todirect 

compression of  the spinal cord  and subsequently result 

clinically in varying pattern of neurological deficit. (b) 

The hypertrophy of the ligamentum flavum, OPLL and 

subluxation, and or kyphosis of the cervical spine may 

result in narrowing of the spinal canal diameter with 

resultant compression of the neural tissue. These static 

factors identified above have severe consequence on 

patients with congenital cervical canal stenosis12. 

Ischemia. Degenerative changes involving the spine 

could lead to compression of blood vessels that supply 

the cervical spinal cord and proximal nerve roots 

resulting in ischemia of the spinal cord. This may arises 

from direct compression of larger vessels such as the 

anterior spinal artery which supply anterior 2/3 of the 

cord and results in reduction in the flow of the pial 

plexuses as well as in small penetrating arteries which 

supply the cord1, 15, 16. In addition, impairment of cord 

venous outflow resulting in significant venous 

congestion which build up intra-neural pressure venous 

flow, thus contributing to spinal cord ischemia.  Studies 

has pointed to vascular mechanism as the main factor 

responsible for CSM. Some postmortem studies in 

patients with CSM demonstrating abnormal histological 

findings, such as spinal cord necrosis and gray matter 

cavitations1. Furthermore, attributing to this fact, is the 

region of CSM main involvement. The C5-C7 spinal 

cord level is the most affected region correlating with the 

area with the most vulnerable vascular supply 12, 13, 15, 16.  

The dentate traction theory had also been used to explain 

this pathophysiological process, thisstates that the spinal 

cord is pulled laterally by the dentate ligament, which 

are tensed by an anteriorspondylotic bar. This show the 

effect of tensile strength in a degenerative spinal 

elements17.  

These pathophysiological cascade can happen in 

isolation or synergistically as it could encompasses the 

whole processes causing CSM. Histologically, there is 

degeneration of the central grey matter at the level of 

compression, degeneration of the posterior columns 

above the lesion (particularly in the anteromedial 

portion), and demyelination in the lateral columns 

(especially the corticospinal tracts) below the lesion. 

Anterior spinal tracts are relatively spared. There may be 

atrophic changes in the ventral and dorsal roots and 

neurophagia of anterior horn cells18.  

Clinical features 

CSM can cause a variety of symptoms and signs. 

Nevertheless none of them has been proven to be 

pathognomonic. The onset of the disease is invariably 

insidious. In the initial series reported by Brain et al., the 

duration of symptoms ranged from 7 days to 26 years, 
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and almost half of the patients presented symptoms for 

more than one year at the time of diagnosis 7. 

In a study involving 1,076 patients with CSM, gait 

disturbance was the most common symptom 19 and 

spastic gait was one of the first symptoms, followed by 

upper extremity numbness and loss of fine motor control 

of the hands. Other common symptoms of CSM are neck 

pain, as well as referred pain in the shoulder or 

subscapular area. Furthermore, it has already been 

shown that one-third of patients with neck pain due to 

CSM present with headache and greater than two thirds 

may present with unilateral or bilateral shoulder pain. A 

significant number of these patients also present with  

pain radiating to the arm, forearm and hand  with long 

periods of remission20. Upper motor neuron findings 

such as spasticity, hyperreflexia, clonus, Babinski, and 

even bowel and bladder dysfunction may also be present. 

These findings often occur together with lower motor 

neuron findings, such as hyporreflexia and atrophy in the 

upper extremities. Numbness or paraesthesias in the 

upper extremities is usually nonspecific, although 

dermatomal sensory complaints can occur from a 

coexisting radiculopathy. Sensory changes in the lower 

extremities is also common and typically involve the 

dorsal columns. Furthermore, motor weakness as well as 

gait impairment, are also commonly present 13, 19, 21. 

Clustering of CSM into these 5clinical syndromes has 

been described 22:  

1. Transverse lesion syndrome: involvement of 

corticospinal, spinothalamic tracts and posterior 

columns. The anterior horn cells are 

segmentallyinvolved.  It is the most frequent of all 

syndrome, possibly an “end-stage”of the disease 

process. 

2. Motor system syndrome: This usually involves the 

corticospinal tract and the anterior horn cells with 

minimal or no sensory deficit. The pattern of 

presentation is that of a mixture of lower motor 

neuron findings in the upper extremities and upper 

motor neuron findings (myelopathy) in the lower 

extremities which can mimic amyotrophic lateral 

sclerosis (ALS) which is a differential of CSM. 

Reflexes may be hyperactive below the area of 

maximal stenosis (including the upper extremities), 

seldomly it begins several levels below the canal 

stenosis  

3. Central cord syndrome: motor and sensory deficit 

affecting the upper limbs more than the lower limbs. 

This is characterized by dysfunction of the 

watershed areas located centrally within the cord, 

which may be responsible for prominence of hand 

symptoms (results in “numb-clumsy hands” 

presentation). Lhermitte’s sign may be more 

common in this group. 

4. Brown-Séquard syndrome: this is associated with 

asymmetrical narrowing of the canal with the side of 

greater narrowing producing ipsilateral corticospinal 

tract (upper motor neuronweakness) and posterior 

column dysfunction with contralateral loss of pain 

and temperature sensation  

5. Brachialgia and cord syndrome: radicular upper 

limb pain with lower motor neuron weakness, and 

some associated long tract involvement (motor 

and/or sensory) 

Imaging Diagnosis 

The diagnosis of CSM often includes cervical 

radiographs or CT-Scan which may demonstrate 

osteophyte formation, a bnormal alignment and reduced 

disc space(Fig 2). Nevertheless, Magnetic resonance 

imaging (MRI) of the cervical spine (Fig. 3) still remains 

the most useful diagnostic tool23. MRI provides 

information about the state of the spinal cord, the 

ligaments, and the intervertebral discs, MRI may also 

help to rule out other differential diagnoses, such as 

spinal cord tumors or syrinx. Furthermore, T2-weighted 

hyperintensity at the level of spinal compression has also 

been shown to correlate with CSM severity and has been 

supposed to be an important prognostic factor. Such 

findings are thought to represent edema and 

inflammation12,23,24. However, T1-hypointensity has been 

shown to be a more severe sign and this connote 

ischemia, gliosis, or myelomalacia and it correlate with 

worst outcome after surgical intervention 25, 26, 27. 

 
Fig. 2: This is a lateral view C-Spine X-ray of a 54 year old 

man who presented to our clinic with myeloradiculopathic 
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symptoms and signs and the radiograph showing straightening 

of the spine, degenerative changes, bony osteophyte and 

reduced disc spaces 

 
Fig. 3: This is a T2-Weighted sagittal MRI of the above 

described patient in Fig. 2 showing kyphotic deformity, C3/4, 

C4/5 disc herniation, with cord compression and signal 

changes 

Surgical Management 

Except for the mild case of CSM in few clear-cut cases, 

surgery is the mainstay of treatment of moderate and 

severe CSM.Most treatment guideline recommend 

operative over conservative therapy for moderate to 

severe cases of CSM unlike the mild case in which the 

conservative approach may suffix. The surgical 

management of CSM has evolved beginning with the 

classical anterior cervical discectomy and fusion 

(ACDF) procedure popularized by Cloward28 and Smith 

and Robinson [29]. Other techniques, such as posterior 

laminectomy and fusionprocedures, as well as a vast 

number of laminotomy surgical techniques have been 

mentioned in literature23, 24, 28, 29. The aim of the surgery 

is to decompress neural tissue, stabilize spine and correct 

deformity whenever necessary.  This can be broadly 

divided into anterior, posterior or combined surgical 

approaches otherwise called 360 degree approach. Other 

critical factors that need to be considered include to 

maintain or restore the alignment of the cervical spine, 

maintain permanent stability and fusion. Advantages, 

disadvantages, and limitations of each approach must be 

known by the surgeons and clearly explained to the 

patient pre-operatively12, 23, 24, 29. 

The selection of the appropriate surgical approach 

requires that every patient be evaluated individually and 

surgical approach based on its own merit. However, 

factors such as the sagittal balance and number of levels 

to be addressed may have strong influence on choice of 

surgery. For instance, patients with loss of cervical 

lordosis (kyphotic deformity) should not be considered 

for laminectomy without fusion or laminoplasty12, 23. 

Anterior Surgical Techniques for CSM.  This is 

indicated in anterior compression of the spinal cord 

probably caused by disc protrusions and or marked bony 

osteophyte. Advantage of this approach is the ease in 

restoring the cervical lordosis in instances where the 

kyphosis exacerbates the spinal cord compression or 

when loss of cervical lordosis is a contra indicated for 

laminoplasty30, 31.  This approach aid the resection of the 

osteophyte, disc and help in placement of an interspace 

graft thereby removing ventral pathology and restoring 

normal lordosis32, 33, 34. However, corpectomy may be 

indicated when large osteophytes extend behind the 

vertebral bodies and also for patients with calcification 

of the posterior longitudinal ligament 31, 33, 34. Vaccaro 

etal  in their study highlighted thee ect of the number of 

vertebral bodies resection on the rate of nonunion. Early 

instrumentation failure was seen in 9% of patients with 

2-level corpectomies with bone graft and ventral 

instrumentation. Nevertheless this failure rates increased 

up to 50% in patients who underwent 3- or more level 

corpectomies 35, 36, 37. Anterior cervical discectomy and 

fusion (ACDF) of 1–3 levels has been reported in several 

literature to be safe and effective in decompressing 

ventral pathology.  However, when done for more than 

three levels or in case of more than 2 corpectomies, the 

rate of further complications (fracture, graft extrusion 

and pseudoarthrosis) increases significantly and 

posterior instrumentation is an essential step to avert 

these complications 20, 38, 39. 

Surgeries done through the anterior approach include the 

anterior cervical discectomy (ACD) and with fusion 

(ACDF). ACDF can be done with or without 

instrumentation. 

ACDF involves the use of a spacer which is inserted to 

aid fusion of the cervical spine after discectomy. Studies 

have shown no difference in fusion rate by comparing 

ACDF with ACD based on Level I evidence5. A 

retrospective and prospective series involving multiple 

non-randomized studies showed that discectomies 

without fusion are inferior to ACDF due to the increased 

likelihood of postoperative kyphosis and prolonged 

cervical pain9. Kyphosis should not be the sole criteria to 

determine the superiority of one anterior technique over 
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the other, especially since we still do not know the long-

term consequences of kyphotic deformity 9.  Apart from 

the risk of deformity, many different a recent a 

multicenter meta-analysis studies point to ACDF as 

superior to ACD in terms of  fusion rate, functional 

outcome, and disc space collapse4, 13. On the other hand, 

other randomized controlled trials did not agree that 

there is a significant difference in clinical outcome 

between patient populations treated with these two 

methods –ACDF  or ACD8, 12. 

ACDF With or Without Instrumentation 

ACDF can be performed with or without 

instrumentation. The advantages of instruments such as 

plates and screws include graft extrusion, accelerate 

fusion and stability without the use of external support 

most especially in multi-level discectomies. At least in 

single-level cases, instrumentation is rarely done and 

often reserved for those with anticipated low fusion rate 

such as those with advancing age, prolong smoking 

history and osteoporosis as seen in postmenopausal 

women15. ACDF alone already boasts a high success rate 

of about 90% irrespective of instrumentation. But among 

these patients without plating, it has been shown they 

may likely require re-operation due to pseudoarthrosis 

and worsening symptoms thus emphasizing the 

importance of instrumentation as adjunct to ACDF17-18. 

Some authors have raised concern that patients  who had 

plating stands a risk of injury to the soft tissues like the 

esophagus, postoperative dysphagia, or develop adjacent 

level disease  requiring  a higher cost of treatment and 

lengthening operative time19-20. Acute trauma, 

reoperations, and history of adjacent segment fusion are 

strong indications for instrumentation. Smoking, 

nonsteroidal anti-inflammatory drug use, and menopause 

may also warrant the use of cervical plates due to 

increased rates of pseudarthrosis. Smoking remains to be 

one of the main predictors of pseudoarthrosis following 

spinal surgery22. 

Hardware failure is another contentious issue in making 

a decision in the use of instrumentation instead of ACDF 

alone. But this risk have shown to reduced due to use of 

load sharing dynamic plate instead of static plate as 

shown by Li et al. Dynamic plates take advantage of the 

Wolff’s theory which postulates that increased axial 

load-sharing promotes fusion.24. 

In addition to dynamic plates, low-profile angle-stable 

plates and plates with smaller locking screws are among 

the recent developments in fixation technique. 

Biodegradable plates and screws that can be resorbed are 

also a promising alternative with no significant long-

term consequences to date. Although many have taken a 

conservative approach regarding plating, these newly 

developed plates have the potential to make fixation a 

more appealing option for a broader spectrum of 

patients25.  

 

Disc Replacement- Autograft or Allograft or 

Synthetic Materials??. Disc replacement involves the 

use of graft to promote fusion of the operated 

discectomy region in the cervical spine. The grafts can 

be obtained from the patient’s own body (autogragt) 

such as the tricorticate iliac crest bone or ribs or 

vascularized fibular graft. It can be cadaveric from bone 

bank (allograft) which is presently not done. Though the 

two types of graft are both effective for fusion, neither of 

them are entirely free from complications. Though they 

have long been considered the gold standard, autografts 

are commonly associated with donor site pain, infection 

and as well as fracture of the donor site. Allografts could 

present with recipient immunological reactions, necrotic 

graft and delayed fusion when compared to autograft 

thus requiring the use of plates. Alternatives to both 

include the use of ceramics, hydroxyapatite, and 

tricalcium phosphate which have gained a widespread 

use for their high biocompatibility and satisfactory 

ability to stimulate fusion1. 
 

Intervertebral cage have found a place as a synthetic 

means of disc replacement. Various types of 

intervertebral cages have been developed and 

subsequently used as cervical implants to avoid 

complications associated with either autograft or 

allograft associated with traditional grafts in addition to 

ensuring high fusion rate. Studies have shown these 

cages to preserve disc height, facilitate the fusion 

process and promote additional stability. The synthetic 

interbody cages currently available  include cages made 

of poly-ether-ether-ketone (PEEK), porous tantalum, and 

zero-profile anchored spacers which could be 

expandable with advantage of been adjusted to fit to the 

disc space. Studies have shown that low-profile PEEK 

cages may reduce esophageal damage because its 

placement is limited to the confinement of the 

intervertebral disc space.27. 
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Posterior Surgical Techniques for CSM. There are two 

major posterior approaches namely laminectomy (with 

or without fusion) and laminoplasty.  

Posterior approaches most often are indicated in the 

pathology that is located at the posterior portion of the 

spinal canal such as in cases of hypertrophied redundant 

ligamentum flavum. Posterior decompression is also 

useful in cases of anterior compression as it indirectly 

decompresses the spinal cord by enlarging the cervical 

canal. Posterior procedures over several advantages for 

the treatment of CSM when compared to anterior 

approaches. These advantages include that they may not 

require fusion of the spine, it allow direct visualization 

of the spinal can aland  aid wide decompression of spinal 

cord and nerve roots. These procedure has its drawback 

as procedures such as laminectomy without fusion and 

laminoplasty which can result in the development of 

spinal instability or post-laminectomy kyphosis and does 

not allow primary resection of ventral pathology. 

Laminectomy (with and without Fusion). This 

technique for posterior decompression of CSM is 

laminectomy without fusion is historical and oldest. The 

major postoperative complication of such approach is 

post-laminectomy instability with kyphotic deformity. 

Patients at risk of this complication are those who 

present  with signs of pre-existing instability and those in 

which aggressive facet resection was performed with this 

group of patients requiring instrumentation for 

stabilization at the time of  the laminectomy is done23,52. 

Instrumentation using lateral mass screw and rod aimed 

to stabilize the cervical spine and maintain normal 

lordotic configuration. As regard posterior spine 

instrumentation previous techniques such as interfacet 

wiring have been replaced by lateral mass and pedicle 

screw fixation 53, 54. Instrumented fusions are associated 

with risk of neural injury, adjacent segment degeneration 

and vertebral artery injury12, 55, 56. 

Laminoplasty. Laminoplasty has been popularized in 

several Japanese literature in view of the high prevalence 

of CSM related to OPLL.  Several types have evolved 

and these include The “open-door” technique was 

popularized in 1970s by Hirabayashi and this have 

undergo technical modifications over the years55, 57, 58. 

Advantage of laminoplasty is in the preservation of the 

bony posterior elements and thus decreases the risk of 

post-laminectomy kyphotic deformity in comparison 

with laminectomy without fusion. In comparison with 

laminectomy with fusion, laminoplasty has a decreased 

incidence of adjacent-level degeneration by preserving 

normal cervical range of motion55, 57. Some literatures 

have suggested that fusion significantly reduces neck 

pain in patients with stenotic myelopathy59. However, 

other literature have shown no clear evidence that 

laminectomy with fusion is better than laminoplasty in 

reducing neck pain in patients with CSM60. 

A careful evaluation of the CSM patient and judicious 

use of outcome scales  such as the Modified Japanese 

Orthopaedic Association Score for cervical 

Myelopathy61 or Nurick grade of disability from cervical 

Spondylosis62 are available for initial assessment as well 

as for outcome measurement to determine effectiveness 

of treatment63. 

Conclusion 
 

Cervical spondylotic myelopathy is a common 

degenerative disease of the spine which may result in 

disabling deforming and neurological compromise with 

huge burden to the patient and caregivers. The clinical 

findings are variable and mainly insidious. Clinical 

evaluation, dynamic and static X-rays, as well as MRI 

are important tools in the preoperative evaluation as well 

as making decision for surgery. The choice and approach 

of management is based on patient’s clinical condition, 

imaging findings as well as the technical knowhow of 

the surgeon. Early surgical intervention irrespective of 

mild myelopathy with clear-cut indication improves 

long-term functional recovery. 
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Abstract  
 

Aim and Objective: The study was carried out to document the pattern of neurological complications seen in 

patients with chronic myeloid leukemia who were managed at the University of Ilorin Teaching Hospital, Ilorin 

and compare with previous reports from other parts of Nigeria and elsewhere.  

Materials and Methods: A ten year retrospective analysis of all cases of CML managed at the study centre 

between January 2006 and December 2015 was carried out. Case folders of all patients diagnosed with CML 

during the study period, and the Malignancy registers of the Haematology department were retrieved and 

analyzed. Relevant information retrieved included age, gender, clinical features at presentation, laboratory 

investigations, treatment regimen, and survival outcome among others.  

Results: Thirty six (36) patients were diagnosed with CML during the study period. There were 21 (58.3%) 

males and 15 (41.7%) females, giving a male: female ratio of 1.4:1.The mean age of the patients at diagnosis was 

37.5 years (range, 11-75 years). Nine (25%) patients presented with various forms of neurological complications 

and the mean WBC count in them was 383.2 x 109/L (280.5 – 601.0 x 109/L). Auditory complications were the 

commonest neurological deficits found in 6(66.7%) of the 9 patients with neurological manifestations. 

Conclusion: The neurological complications recorded in this study were similar to those reported in previous 

studies from Nigeria and other countries. These complications need to be looked for at presentation and 

adequately characterized as their presence could significantly influence the prognosis of the disease and decisions 

on management modalities. 
 

Keywords: Pattern, Neurological, Complications, CML, Nigeria 

Introduction 
 

Chronic myeloid leukemia (CML) is a clonal 

myeloproliferative disorder of the pluripotent stem cells 

in the bone marrow and is characterized by uncontrolled 

proliferation of myeloid progenitor cells thereby leading 

to accumulation of myeloid cells at various stages of 

differentiation in both marrow and peripheral blood 1,2. 

More than half of patients with CML are often 

discovered accidentally from routine full blood count 

examination for other unrelated ailments which then 

reveal markedly elevated white blood cell count; or 

when an enlarged spleen and/or hepatomegaly is found 

on abdominal examination. 

The worldwide annual incidence of CML has been 

estimated at approximately 10 cases/million population, 

with a median age of occurrence of 50-65 years in the 

Western world3, 4. In Nigeria, age range of 12-74 years 

with a median of 38 years had been reported 5. 

Chronic myeloid leukemia is associated with a specific 

cytogenetic abnormality, the Philadelphia (Ph)  

chromosome which was first described by Peter C. 

Nowell and David Hungerford in the blood and bone 

marrow cells of patients with CML in 1960 6. The Ph 

chromosome, t (9;22) (q34;p11), is formed from a 

reciprocal translocation with juxtaposition of genetic 

materials between the long arms of chromosomes 9 and 

22. The Abelson (Abl) oncogene on chromosome 9 

becomes translocated to the Break point cluster (Bcr) 

region on chromosome 22 to form the Bcr/Abl chimeric 

gene. The BCR-ABL gene encodes a protein with 
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deregulated tyrosine kinase activity which then causes 

uncontrolled production of myeloid cells in the bone 

marrow and their accumulation in the peripheral blood. 

The normal production of other cellular elements such as 

red blood cells and platelets in the marrow is also 

suppressed by the myeloid hyperplasia, and the 

infiltration of certain organs in the body by the myeloid 

cells gives rise to some of the presenting features of 

CML 2,4,. 

Hyperleucocytosis (white blood cell count >100 x 109/L) 

which is present in many CML patients causes increased 

blood viscosity with impairment of blood flow in the 

microcirculation (leucostasis) causing vascular occlusion 

thereby resulting in ischaemia, haemorrhage and oedema  

of the involved organs 7. About 15-25% of patients with 

CML have been reported to present with clinically 

significant morbidity and mortality from leukaemic 

hyperleucocytosis and leucostasis 4,7,8,9. Neurological 

complications of CML are said to be rare and are 

responsive to cytoreductive therapy with Hydroxyurea, 

Busulphan, Imatinib mesylate and leukapheresis 4,7. 

The complications which have been reported in CML 

patients due to hyperleucocytosis and leucostasis include 

central nervous system (CNS) involvement – (dizziness, 

slurring of speech, aphasia, delirium, stupor , intracranial 

haemorrhage), Visual involvement – (visual blurring, 

papilloedema, diplopia, retinal haemorrhage, blindness), 

Ear involvement – (tinnitus, partial hearing loss, 

complete deafnes)s, and Penile involvement – (priapsm), 

and gait abnormalities – (ataxia, paresis, paraplegia) 7. 

Hearing impairment or loss had been reported as the 

most common neurological complications associated 

with CML 7,10,11,12,13. Sanyaolu et al 10 in Ile-Ife, Nigeria 

reported that 69.2% of CML patients in their study had 

bilateral hearing impairment, while 30.8% had unilateral 

hearing loss. Onwukeme et al 14 in Jos, Nigeria also 

reported sensori-neural hearing impairment in 5(50%) of 

the 10 CML patients in their study. Several other studies 

from within Nigeria and elsewhere have reported hearing 

loss and impairment in patients with CML4,7,10,13,15. 

 

Ophthalmic complications such as visual blurring and 

blindness alone or in combination with hearing loss or 

other forms of sensori-neural deficits had been reported 

in many studies 4,7,16,17. Eze et al 16 in Enugu, Nigeria 

reported ophthalmic complications in 77.8% of adults 

with leukaemia in their study, while Aken’Ova et al 17 

reported blindness, deafness and paraplegia in a 16 year 

old female CML patient seen at the University College 

Hospital (UCH) in Ibadan, Nigeria. 

 

Speech abnormalities such as dysarthria, slurring of 

speech and aphasia although said to be rare 

complications of CML or other myloproliferative 

diseases have been reported by Janssen et al 18 and 

Yeung et al 19. 

 Priapsm was reported by several authors as a 

complication of CML 20,21,22,23,24,25,26. The incidence of 

priapsm was reported to be about 1-2% in male patients 

with CML 20. Tazi I 21 reported priapsm as the first 

presenting feature in a 33 year old Morrocan man 

diagnosed with CML. Also, Ocheni S et al 25 in Enugu, 

Nigeria reported priapsm in 2 patients with CML in their 

study.  

Neuromuscular complications like ataxia, paresis and 

paraplegia had also been reported in CML patients 17,18  

From literature search and review of previous studies or 

reports which documented the various types of 

neurological or sensori-neural complications associated 

with CML, there were several case reports, which 

described specific types of neurological complications 
4,10,11,12,16,17  mentioned above but there was paucity of 

studies which documented the pattern of the various 

neurological complications in groups of CML patients. 

Only two studies from Nigeria were found which 

documented the pattern of sensori-neural complications 

of CML in their study groups 7, 14. The main aim of this 

study, therefore, was to review and document the pattern 

of neurological complications found in CML patients 

who were diagnosed and managed at the Department of 

Haematology of University of Ilorin Teaching Hospital, 

Ilorin, Nigeria over a ten year period and compare with 

previous reports from within and outside Nigeria. 

Material and Methods  
 

This is a retrospective study of all cases of chronic 

myeloid leukemia which were diagnosed and managed at 

the Haematology Department of University of Ilorin 

Teaching Hospital, Ilorin, Nigeria from 1st January 2006 

to 31st December 2015 inclusive. 

The materials used for the study consisted of patients’ 

case folders and the Haematology Malignancy registers 

from which pertinent information such as the bio-data, 
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clinical features at presentation, laboratory investigation 

results (peripheral blood and bone marrow report forms), 

treatment regimen and outcome etc were retrieved and 

recorded. All the patients included in this study had 

peripheral blood counts and bone marrow aspiration 

done in order to make the diagnosis of CML. All the 

bone marrow and peripheral blood films were prepared 

using standard haematology procedures described by 

Dacie and Lewis 27. The final diagnosis was arrived at by 

consensus among the Consultants and Senior Residents 

in the Department. Following diagnosis, some of the 

patients were referred to the Department of Haematology 

and Immunology, Obafemi Awolowo University 

Teaching Hospital, Ile-Ife, Nigeria, which has facilities 

for Karyotyping in order to determine their Philadelphia 

chromosomal status and suitability for enrolment in the 

Glivec Treatment program offered by the Institution. 

Other investigations which guided us in the diagnosis 

and management of the patients included – serum 

electrolytes and urea, liver function tests and abdominal 

ultrasound scan. All the patients who presented with 

symptoms and signs suggestive of neurological or 

sensori-neural impairments were appropriately referred 

to Consultants/Specialists in the relevant departments for 

proper assessment and documentation. 

All the patients were admitted at presentation for 

investigation, rehydration and commencement of 

cytoreductive therapy with Hydroxyurea or Busulphan 

once the diagnosis was made. Allopurinol was added to 

the treatment regimen to prevent the complications of 

tumor lysis syndrome that could result from destruction 

of the malignant white blood cells. Red blood cell and 

platelet concentrate transfusions were offered to the 

patients when indicated. The patients were discharged 

from the hospital following satisfactory reduction in 

WBC and improvement in clinical status and then 

followed up at the Haematology Clinic and Day Care 

centre of the Department. 
 

Also, available literature were searched and reviewed on 

the subject matter and documented. The data which were 

generated from the case folders and other sources were 

entered into SPSS Statistical Package software version 

21 and analysed and results presented in form in 

frequency tables. 

Results 
 

Thirty six cases of CML were seen and managed at the 

Haematology Department of University of Ilorin 

Teaching Hospital, Ilorin, Nigeria within the study 

period. There were 21(58.3%) males and 15(41.7%) 

females giving a male: female ratio of 1.4:1(Table 

1).The mean age of the patients at diagnosis was 37.5 

years (range 11 – 75 years). The mean total White blood 

cell count (WBC) for all the patients was 203.7 x 109/L 

(range 24.1 x 109/L – 601.0 x 109/L). Nine (25%) 

patients presented with one or more neurological 

complications at the time of diagnosis. The mean WBC 

in the nine patients with neurological complications was 

383.2 x 109/L (range 280.5 x 109/L – 601.0 x 109/L) – 

Table 2. 

Table 1: showing the annual and sex distribution of the 

36 CML patients who were managed at U.I.T.H, Ilorin 

during the study period 

Year of 

Diagnosis 

Males 

(%) 

Females 

(%) 

Total 

(%) 

2006 1 2 3 

2007 1 1 2 

2008 2 2 4 

2009 1 2 3 

2010 2 2 4 

2011 3 1 4 

2012 2 1 3 

2013 3 1 4 

2014 2 2 4 

2015 4 1 5 

TOTAL 21 (58.3) 15 (41.7) 36 (100) 

*M: F ratio = 1.4:1 

Out of the nine patients with neurological complications, 

two (22.2%) presented with bilateral hearing loss, two 

(22.2%) had left ear hearing impairment with tinnitus, 

and one (11.1%) had right ear hearing impairment with 

tinnitus. One patient (11.1%) presented with bilateral 

hearing impairment, tinnitus and gait ataxia, another 

patient (11.1%) had gait ataxia with lumbar spondylosis, 

and another patient (11.1%) had bilateral visual blurring 

with demonstrable leukaemic deposits on the retina by 

fundoscopy. Aphasia was seen in one patient (11.1%). 

(Table3). Other causes of blindness or hearing loss or 

impairment such as trauma or foreign body in the ear 

were excluded in the patients who presented with such 

features. 
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Table 2: showing the clinical and laboratory features of 

the 9 CML patients with neurological complications in 

U.I.T.H, Ilorin as recorded at Diagnosis. 
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1. M 43 16 6 26 290.0 184 

2. M 33 18 6 30 500.0 125 

3. F 57 14 4 34 286.1 429 

4. M 60 16 5 20 601.0 118 

5. F 48 13 6 31 348.0 215 

6. F 75 20 5 29 280.5 182 

7. M 25 18 8 31 288.0 290 

8. M 52 22 10 25 460.5 402 

9. F 37 14 6 28 395.0 103 

*Mean WBC = 383.2 x 109/L 

Table 3: Showing the prevalence of neurological 

complications among the 9 CML patients seen during the 

study period 

Types of Neurological 

Complications 

Prevalence 

 (% of 9 

patients) 

Bilateral deafness 2 (22.2) 

Left ear hearing impairment + 

Tinnitus 
2 (22.2) 

Right ear hearing impairment + 

Tinnitus 
1 (11.1) 

Bilateral hearing impairment + 

Tinnitus + Ataxia 
1 (11.1) 

Ataxia + Lumbar spondylosis 1 (11.1) 

Visual Impairment  1 (11.1) 

Aphasia 1 (11.1) 

Total Number of patients 9 (100) 

 

Auditory complications were the commonest 

neurological complications seen in the CML patients 

which was recorded in six (66.7%) of the nine patients. 

Following the cytoreductive chemotherapy with 

Busulphan or Hydroxyurea, most patients achieved 

clinical and haematological controls of the disease 

within 4-6 weeks with significant reduction in splenic or 

liver sizes, and return of WBC to less than 20 x 109/L. 

Leukapharesis  was not done for any of the patients with 

hyperleucocytosis due to lack of facilities for the 

procedure. In all the patients with neurological 

impairments, no significant improvements in visual, 

auditory or speech defects were observed despite control 

of WBC counts. 

Discussion 

 

Chronic myeloid leukemia is a clonal myeloproliferative 

disease of the bone marrow pluripotent stem cells 

characterized by an uncontrolled proliferation of myeloid 

progenitor cells and accumulation of all stages of 

myeloid cells maturation in the peripheral blood 1. The 

disease is believed to arise from the formation of the 

Philadelphia chromosome, t(9;22)(q34,q11) due to a 

reciprocal translocation of Abl oncogene on the long arm 

of chromosome 9 to the Bcr region on the long arm of 

chromosome 22 resulting in the production of an 

aberrant Tyrosine Kinase which drives the excessive 

proliferation  of the myeloid cells in the marrow with 

inhibition of apoptosis to cause the peripheral blood 

accumulation of the malignant cells 2, 4. 

 

CML was reported to constitute about 14% of all 

leukemias worldwide and 20% of adult leukaemias with 

a median age of occurrence of 65 years in Caucasians 3, 4, 

and 38 years among Nigerians 5 .The mean age of the 

CML patients at presentation in our study was 37.5 

years, which was close to the median age reported in a 

previous study from Ile-Ife, Nigeria by Boma et al 5. A 

previous study from Ilorin, Nigeria also reported a mean 

age of 38.3 years in a cohort of 46 CML patients studied 
28. 

The prevalence of CML was found to be slightly higher 

in males than females in our study (male: female ratio 

was 1.4:1). This finding was in agreement with the study 

of Joseph et al in Jos, Nigeria 7. 

Hearing defects in the form of tinnitus, impairment, 

partial or complete deafness had been reported in 

literature as the commonest form of neurological 

complication associated with CML 4,7,10, 11,14, 15,17, which 

could be unilateral or bilateral, and may occur in 

association with other forms of neurological deficits in 

the same patient. Many studies documented hearing 

impairment or loss as the first presenting feature of CML 

in their studies4,7,14,29 . In the present study, auditory 

complications were found in 6 (66.7%) out of the nine 

patients with neurological complications, and the defects 
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were present at the time of diagnosis. This finding was 

also in agreement other previous studies from within and 

outside Nigeria which found hearing defects as the 

commonest presenting feature in their CML 

patients7,10,14,30. Joseph et al 7 in Jos, Nigeria, reported 

that the left ear was more vulnerable to neurological 

involvement in their study. However, in our study, 

bilateral ear involvement was found to be higher (33.3%) 

in the CML patients with neurological complications in 

contrast to the finding from Jos but was lower than the 

69.2%  bilateral ear involvement reported by Sanyaolu et 

al 10 in Ile-Ife, Nigeria. Tinnitus was found in all the 

patients with hearing loss or impairment in our study, a 

finding which was also reported by Sanyaolu et al 10. 

 
 

Opthalmic complication in the form of bilateral visual 

blurring and difficulty seeing close and distant objects 

clearly were the presenting complaints in one patient in 

our study. Visual acuity (VA) done for the patient 

revealed reduced vision in both eyes with VA in left eye 

being 4/12 and right eye 6/12, and fundoscopic 

examination done also showed leukemic infiltrates of the 

retina in both eyes. Visual impairment in the form of 

blurring of vision, reduced visual acuity or blindness had 

also been reported by many authors4,7,16,17,31. In Jos, 

Nigeria, Joseph et al7 found bilateral blindness in a 

patient who also had leukemic deposits on the retina on 

fundoscopic examination. Also in Port Harcourt, 

Nigeria, Ejele et al4 reported visual and auditory 

impairments in a pregnant woman with CML at 

presentation, and fundoscopy showed bilateral patchy 

areas of ischaemia and blot haemorrhages on the retina. 

The bilateral visual impairment which was present in 

only one patient in our study failed to resolve in spite of 

cytoreductive therapy, an observation was also reported 

by Joseph et al 7. 

 

Aphasia and dysarthria have also been reported in 

patients with CML18.19. We encountered a patient who 

presented with aphasia and incoherent speech in our 

study. Aphasia as a complication of CML is said to be 

rare and few case reports were found during the 

literature search. Janssen et al 18 reported aphasia in 

association with deafness and hearing loss in a 51 year 

old CML patient. Yeung et al 19 also reported expressive 

aphasia in a patient with chronic myelomonocytic 

leukemia. The finding of aphasia in a patient in this 

study is in agreement with previous case reports of 

aphasia as a complication of CML. 
 

Gait ataxia was also recorded in 2 patients in our study. 

Although, no case of ataxia had been reported previously 

in Nigeria, a few cases from other parts of the world had 

been recorded in CML patients18,33,34. The finding of 

ataxia in 2 patients in our study corroborated previous 

reports from outside Nigeria and should be borne in 

mind as a possible complication of CML in our 

environment. 
 

Priapism had also been reported by several authors as a 

complication of CML20,21,22,23,24,25,26, but no single case 

of priapism was recorded in our study. 
 

Hyperleucocytosis (WBC> 100 x 109/L) is a common 

feature in CML patients worldwide, and several studies 

had documented this phenomenon as the most probable 

cause of the neurological complications found in patients 

with CML 4,7,8,9,35.The resultant hyperviscosity  

syndrome and leucostasis from the hyperleucocytosis 

cause impaired blood flow in the microcirculation with 

reduced blood supply to the organs and tissues  causing 

focal ischaemia, haemorrhage and oedema in the 

affected organs and tissues, and when the central 

nervous system (CNS) is involved can produce the 

observed neurological deficits associated  with the 

myeloproliferative disorders, CML inclusive19. 

All the nine patients in our study who had neurological 

complications had hyperleucocytosis with mean total 

WBC of 383.2 x 109/L (range, 280.5 x 109/L – 601.0 x 

109/L). Our finding is similar to the reports of Ejele et al4 

and Joseph et al7 which also documented 

hyperleucytosis, hyperviscosity and leucostasis as the 

possible pathogenic mechanism for the neurological 

complications seen in their patients. However, in the 

report of Joseph et al7, the WBC counts at which they 

observed the neurological complications in their patients 

was much lower (105 – 150 x 109/L) compared to the 

mean WBC count of 383.2 x109/L (280.5 – 601.0 x 

109/L) in our study.  
 

In theory, treatment of CML patients with cytoreductive 

drugs and the return of WBC count to normal or near 

normal levels should improve or reverse the neurological 

symptoms. However, in our study in spite of the good 

control of WBC count achieved with the cytoreductive 

therapy, neurological deficits in the patients were not 

improved or reversed. Joseph et al 7 also did not record 

any improvement in the neurological symptoms in their 

patients following cytoreductive therapy, and suggested 

that there may be a yet to be identified mechanism which 
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contributes to the popular theory of leucostasis and 

hyperviscosity in the development of neurological 

complications in CML. 

 

Leukapheresis is a treatment option which can be used 

when there is hyperleucocytosis in CML patients 36, and 

it can effectively achieve a rapid reduction in WBC 

count. None of the patients in our study had 

leukapheresis due to lack of this facility in our centre, 

but all the patients were treated with Hydroxyurea 

,Busulphan or Imatinib mesylate (Glivec,  in a few cases 

that were enrolled in the Glivec Treatment programme at 

the OAUTH, Ile-Ife, Nigeria). All the patients achieved 

significant control of WBC counts within 4-6 weeks and 

were discharged and subsequently followed up in the 

Haematology Outpatient Clinic and Day Care centre. 

 

Although, it is said that neurological complications in 

CML are rare, only a few studies had documented the 

pattern of such complications in groups of CML patients. 

This study had, therefore, documented the pattern of 

neurological deficits that were encountered in a cohort of 

36 CML patients in our centre, and compared with 

findings in similar studies. There is the need for greater 

vigilance on the part of all concerned in the diagnosis 

and management of these patients to adequately 

investigate patients for early detection of any such 

complications as this will greatly influence decisions on 

the management and prognosis of the patients. 
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Abstract  
 

 

Background: Ovarian malignancies constitute the second commonest among female genital malignancies 

worldwide. 

Objective: To document the age distribution and histological variants of ovarian malignancies over the period of 

review 

Methods: This is a retrospective review of all ovarian malignancies reported in Department of Pathology, 

University of Ilorin Teaching Hospital between January 2007 and December 2016 

Results: Out of a total of 317 female genital malignancies reported during this period, 57 cases (17.9%) were 

ovarian malignancies. Their ages ranged between 10 to 84 years, with a peak age of occurrence at 41-50 years 

(28% of all ovarian malignancies). The commonest histological group is surface epithelial stromal malignancies 

(52.6%), and serous adenocarcinoma constituted 76.6% while mucinous adenocarcinoma was 16.7%. Sex-cord 

stromal malignancies are the second commonest group (28%) and all are granulose cell tumours. Five (8.8%) 

cases of malignant germ cell tumour were recorded; and malignant germ cell tumours constituted 80% of 

ovarian malignancies in age group 11-30 years. 

Conclusion: Ovarian malignancies are also the second commonest female genital malignancies in our center. And 

the commonest histological group is surface epithelial stromal malignancies while the commonest in children and 

young adults are malignant germ cell tumours. 

 

Keywords: Ovarian malignancies, review, Ilorin  

Introduction 
 

 

Ovarian cancer is the sixth most common cancer 

globally and ranks 7th in cancer mortality with about 

204,000 new cases and 125,000 deaths recorded every 

year1.  Generally, ovarian malignancies are more 

common in economically advanced countries with the 

highest incidence rates in North America, Europe, 

Australia, New Zealand and temperate South America. 

In most Western countries, ovarian carcinoma is the fifth 

most common malignancy and ranks fourth in cancer 

mortality. Emerging evidence from various studies 

implicate western lifestyle; diet and particularly obesity 

as predisposing factors to ovarian cancer. 1,2  

According to the global cancer incidence and mortality 

data published by the International Agency for Research 

on Cancer (IARC) in 2013, ovarian cancer ranked 6th as 

the most common malignancy and cause of cancer 

deaths in women in Nigeria. 3 In Nigeria, ovarian cancer 

is the second most common gynaecological malignancy, 

second only to cervical cancers in incidence and 

constituting 21.1-30.5% of the cancers arising from the 

female genital tract. 4–7 

 

Majority of women with ovarian cancer present as 

locally advanced and/or metastatic disease due to lack of 

early warning signs and unavailability of 

screening/diagnostic tests that allow early detection. This 
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portends grave outcome for the patients. 2,8 This review 

is aimed to document the age distribution and 

histological variants of ovarian malignancies reported in 

University of Ilorin Teaching Hospital (UITH), Ilorin. 

Materials and Methods 
 

This was a retrospective study carried out at the 

Department of Anatomic Pathology of the University of 

Ilorin Teaching Hospital, Ilorin. The study centre is a 

tertiary health care centre serving Kwara State and 

neighbouring states. A review of all histologically 

confirmed cases of ovarian malignancies submitted 

between January 1st 2007 – December 31st 2016 was 

done. Demographic data such as name, age, hospital and 

laboratory numbers were extracted from the 

histopathology register. The classification was based on 

the 2014 World Health Organization Classification of 

Ovarian Tumours.9 Descriptive statistics were applied to 

obtain rates and proportions. The results were presented 

in tables and bar chart. 

Results 

 

The total number of histologically diagnosed cases of 

ovarian malignancy (including secondary) seen over a 

ten-year period was 57. The ages of the patients ranged 

from 10-84 years. The mean age for all the cases was 

47.9 (Standard Deviation=15.16). 

 

 The highest incidence of malignancy was seen in the 

age bracket of 31-60 years which accounted for 68% of 

all the cases. The peak age of occurrence was 41-50 

years with 28% of all ovarian cancer cases seen in this 

group, followed by age group 50-61 years with 22.8% of 

cases and age group 31-40 with the least occurrence of 

17.5% (Figure 1). 

 

The commonest histologic variant was the surface 

epithelial stromal type which accounted for 52.6% of all 

cases (Table 1). Serous adenocarcinoma accounts for 

76.6% of all surface epithelial tumours followed by 

mucinous adenocarcinoma which constituted 16.7% 

(Table 2). 

 

Serous adenocarcinoma was the most predominant 

malignancy seen in the age bracket 31-60 years 

constituting 53.8% of all ovarian malignancy seen 

respectively in these age groups. 

 

The second most common ovarian malignancy seen was 

the sex-cord stromal variant accounting for 28% of all 

cases and comprising entirely of granulosa cell tumours. 

They were also the second commonest malignancy seen 

between the age groups of 41-60 years. 

 

 

 
Figure 1: Age group distribution of cases 

Table 1: Histologic variants of ovarian tumour cases 

Histologic type Frequency Percentage 

(%) 

Surface epithelial-

stromal tumour 
30 52.6 

Sex cord-stromal 

tumour 
16 28 

Germ cell tumour 5 8.8 

Miscellaneous  3 5.3 

Lymphoid and 

haemopoietic 
1 1.8 

Secondary 2 3.5 

Total 57 100 

 

Only five cases of germ cell tumours were seen, 

accounting for 8.8% of all ovarian malignancies. Four of 

the cases (80%) were seen in the age group of 11-30 

years (Tables 2&3).  

 

Other tumours seen include those classified under 

miscellaneous (adenoid cystic variant, leiomyosarcoma, 

fibrosarcoma), lymphoid and haemopoietic tumour (a 

case of ovarian Burkitt lymphoma) and metastatic 
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ovarian malignancies. All these account for 10.5% of all 

ovarian malignancies seen. 

 

Table 2: Histologic subtypes of the ovarian tumour cases 

seen 

Histologic subtype Frequency Percentage (%) 

Surface epithelial-stromal 

Serous 

Mucinous 

Mixed Mullerian Tumour 

30 

23 

5 

2 

100 

76.6 

16.7 

6.7 

Sex cord stromal tumour 

Granulosa cell tumour 

16 

16 

100 

100 

Germ cell tumour 

Dysgerminoma 

Malignant teratoma 

Endodermal sinus (Yolk 

sac) tumour 

Embryonal carcinoma 

5 

2 

1 

1 

 

1 

100 

40 

20 

20 

 

20 

Miscellaneous 

Adenoid cystic 

Fibrosarcoma 

Leiomyosarcoma 

3 

1 

1 

1 

100 

33.3 

33.3 

33.3 

Lymphoid and 

Haemopoietic 

Burkitt lymphoma 

1 

1 

100 

100 

Secondary 

Cervix 

GIT 

2 

1 

1 

100 

50 

50 

 

Discussion 

A total of three hundred and seventeen (317) cases of 

female genital malignancies were histologically 

confirmed in UITH during the study period, out of which 

ovarian malignancies were 57 constituting 17.9%. 

Ovarian malignancies in UITH are second only to 

uterine cervical cancer as the commonest female genital 

malignancies. This findings are similar to  reports from 

earlier studies done in this centre by Buhari M. O et al,4 

and Ibrahim HM et al. 6  

While ovarian malignancies can occur in all age groups, 

the highest incidence (68%) was seen in age group 31-60 

years; with 28% in age group 41-50 years. This is similar 

to the study of Okunade et al who reported peak 

occurrence at 40-49 years.9 The mean age recorded by 

Fatiregun et al in Lagos was 40.58 years,7 Iyoke et al 

reported 45.4 years as the mean age of occurrence in a 

10-year review of ovarian cancer cases in Enugu, South 

East Nigeria.10 Yakasai et al reported mean age of 46.25 

years in Kano, Northern Nigeria.5  

The commonest histological group was surface epithelial 

stromal type (52.6%) of which serous adenocarcinoma 

constituted the majority in this group (76.6%). This is 

similar to reports from various part of the globe, 

developed and developing countries9-11. Also, sex-cord 

stromal group is the second commonest with granulosa 

cell tumours constituting 28% of all ovarian 

malignancies in our center. This is slightly different from 

the reports of an earlier 3-year review of gynaecological 

malignancies done in Kano, they reported the second 

commonest ovarian cancer as mucinous 

cystadenocarcinoma with a prevalence of 24% followed 

by granulosa cell tumours with 20.5%.5 

Vast majority of malignant ovarian germ cell tumours 

occur in children and young adults. Five (8.8% of all 

ovarian malignancies) cases of malignant germ cell 

tumour were reported during the period under review, 

and almost all of them (80%) were in the age group 11-

30 years; one case each of dysgerminoma, malignant 

teratoma, yolk sac tumour, and embryonal carcinoma. 

Also, of the seven cases of the ovarian malignancies in 

age group 11-30 years, five of them (71.4%) were 

malignant germ cell tumours. 

Conclusion 
 

Ovarian malignancies are the second commonest female 

genital malignancies in our center and the commonest 

histological group is surface epithelial stromal 

malignancies. Also the ovarian malignancies in children 

and young adults in our center are the malignant germ 

cell tumours 
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Abstract  
 

 

Background: Hysterectomy is the surgical removal of the uterus through an abdominal or vaginal route. It is a 

very common major surgery in gynaecological practice, but there has been no clinical audit from Irrua. 

Aim: The aim of the study is to determine the pattern and outcome of hysterectomy for gynaecological conditions 

in ISTH, Irrua.   

Methods: This is a six year clinical audit of hysterectomy performed in ISTH, Irrua, between 2000-2005.  Case 

files were retrieved from the medical record department and studied. The information on age, educational status, 

parity, presenting complaints, indications for surgery, types of surgery, duration of hospital stay and 

complications were retrieved and analysed. Results were presented in tables and simple percentages. 

Results: In the six year period, 702 gynaecological operations were performed. Out of these, 85 cases of 

hysterectomies were done giving an incidence of 12.1%. Over seventy six per cent (76.7%) hysterectomies were 

done for benign conditions while 23.3% were performed for malignant conditions. Uterine fibroids were the 

commonest indication for hysterectomy accounting for 46.3% in this study. Majority of the women had total 

hysterectomy which accounted for 98.7% while 1.3% women had subtotal hysterectomy. The incidence of 

vaginal hysterectomy was 18.7% and that of abdominal hysterectomy was 82.3% in this study. Vaginal 

hysterectomy has less complication compare to abdominal hysterectomy. The only complication observed in 

vaginal hysterectomy was vault haematoma which accounted for 1.3% of all the complications. 

Conclusion: In conclusion, the incidence of hysterectomy in ISTH, Irrua is 12.1% and uterine fibroids are the 

commonest indication for hysterectomy. Though vaginal hysterectomy is associated with less morbidity, 

abdominal hysterectomy remains the commonest route both for benign and malignant gynaecological conditions. 

Introduction 

 

Hysterectomy is the surgical removal of the uterus 

through an abdominal or vaginal route.1 It is a very 

common major surgery in gynaecological practice 

accounting for 72,000 and 592,000 surgical operations in 

England and United State of America in 1993 and 1994 

respectively.2, 3 The majority of the procedures are 

performed for benign gynaecological conditions. 

 

 Several authors including Leonardo, Mathieu, Henrotin, 

Noble and Cianfroni have reviewed the history of 

hysterectomy.4 Although, significant advances in the 

technique of hysterectomy did not occur until the 19th 

century; earlier attempts are recorded.4 Vaginal 

hysterectomy was performed many centuries before 

abdominal hysterectomy was attempted. Even the 

midwives handled these earliest hysterectomies done 

vaginally for uterine prolapse or uterine inversion.4 The 

first successful hysterectomy was credited to Charles 

Clay in 1943, 5   although the two patients suffered 

postoperative death from haemorrhage. Even after then, 

hysterectomy continued to be fatal and the mortality was 

usually due to haemorrhage and infection and surgery 

was considered unsafe. 

 

Considerable concern has been expressed that the 

operation is over-used and always done for improper 

indication.6  Firie and Morehead 1971 reported that 43% 

cases of hysterectomies were unjustified.7 However, now 

as in the future all patients must be individualised, 

depending on age, parity, desire for further child bearing 

and desire to continue  menstruation. It is a question of 

balancing uterine function against pathology.8 
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In the United Kingdom, by the age of 55 years about 

20% of women must have undergone hysterectomy 

mainly for uterine fibroids and menstrual disorders.9 

However; in the developing countries most women will 

reject hysterectomy for fear of surgery, loss of feminity 

and sexual rejection by their spouses. Some prefer to 

have regular menses for as long as possible while others 

believe that when they incarnate in future, they will live 

without uterus or suffer from primary infertility.10  

 

Therefore hysterectomy is reluctantly accepted and this 

only when there is an obvious life threatening pathology, 

thus making the incidence low in our environment. At 

UBTH, Benin, 23.3% per year were reported.11 The 

incidence at Calabar was 3% of all gynaecological 

operations.12 While hysterectomy constitutes only 28% 

of all major gynaecological operations at the UCH, 

Ibadan, Nigeria.13  

 
The mortality following hysterectomy has reduced 

significantly through the years with reported rate of 

0.06%, 6 however, morbidity continues to plaque women 

after abdominal or vaginal hysterectomy. The 

complications that occur include, wound infection, 

haemorrhage, urinary tract injury and thrombo-

embolism.14 Febrile morbidity is another troublesome 

complication especially in abdominal hysterectomy.11, 14 

Some reports however have established a significant 

reduction in post-operative morbidity and hospital stay 

with the use of prophylactic antibiotics and vaginal 

approach.15, 16 

 

Hysterectomy as a procedure could be total or subtotal. 

Total hysterectomy could be radical or non-radical. 

Based on the route of approach it could be vaginal or 

abdominal hysterectomy. For non-radical hysterectomy, 

the choice between abdominal or vaginal hysterectomy 

depends on a variety of factors notably uterine size, 

pelvic adhesions, uterine/cervical pathology, pelvic floor 

relaxation, the need to carry out concomitant operations 

with the procedure and the expertise of the surgeon. In 

USA 28% of non-radical hysterectomies are performed 

through the vaginal route,17 This method is limited 

mostly to women with genital prolapse in tropical Africa 

because of the extent and unpredictability of the pelvic 

adhesions. This may also be due to lack of expertise in 

vaginal surgery in the absence of uterine prolapse. 
 

Total abdominal hysterectomy has been the standard 

procedure. The aim is essentially to prevent cervical 

cancer, however in view of the reduced incidence of 

cervical cancer in the developed countries due to 

effective screening programme, the increased risk of 

ureteric and bladder injuries associated with total 

hysterectomy and the present climate of increasing 

medical litigation, subtotal hysterectomy may be 

preferred under certain conditions.5  
 

In the developing countries, the incidence of cervical 

cancer is high and screening programme is almost non-

existent. These suggest that total hysterectomy is to be 

preferred. The removal of normal ovaries at 

hysterectomy is controversial. The difficulty associated 

with screening and treatment of ovarian cancer has 

fuelled the debate on prophylactic oophorectomy.18 Most 

current literatures on hysterectomy and laparoscopically 

assisted vaginal hysterectomy is associated with fewer 

complications and faster recovery. Despite this 

advantage, abdominal hysterectomy is performed three 

times more commonly than vaginal hysterectomy.14,19 

Another alternative to hysterectomy is endometrial 

resection and ablation however, lack of facilities and 

finance have made these alternative unrealistic in 

developing countries. 

 

The objective of this study therefore is to determine the 

pattern and outcome of hysterectomy for gynaecological 

conditions in ISTH, Irrua. Government Area of Kwara 

State. 

 

Materials and Methods 
 

Over a six year period between 2000-2005 cases of 

hysterectomy performed at ISTH, Irrua were retrieved 

from the medical records department and studied. The 

information on age, educational status, parity, presenting 

complaints, types of surgery, indications, duration of 

hospital stay and complications were analysed using 

tables and simple percentages. The cases included all 

vaginal and abdominal hysterectomies. Hysterectomies 

for obstetrics conditions were excluded. 

 

Results 
 

In the six years study 702 gynaecological operations 

were performed, out of these 85 cases of hysterectomies 

were performed giving an incidence of 12.1%. However 



 
 

ACR      Onuminya, Hysterectomy for gynaecological conditions in Irrua: a six-year review. 

Arch. Clin. Res. Vol. 6, June 2018 | 23 
 

 

80 case notes were available for analysis. Out of these, 

61(76.3%) were done for malignant conditions. 

Table 1:  Age distribution of patients in ISTH Irrua who 

had hysterectomy for gynaecological conditions. 

Age in years Number of patients Percentage 

<30 1 1.3 

31-40 13 16.3 

41-50 42 52.5 

51-60 12 15.0 

61-70 8 10.0 

71-80 3 3.3 

>81 1 1.3 

TOTAL 80 100 

Table 1 shows the age distribution of the patients who 

had hysterectomy for gynaecological conditions. 

Majority of the patients were within 41-50 years of age 

which accounted for 42(52.5%). Only one patient was 

below 20 years and she had subtotal abdominal 

hysterectomy for induced septic abortion. She was 17 

years of age. Three (3.3%) were above 71 years of age 

and they had total abdominal (TAH) and bilateral 

salpingo-oophorectomy (BSO) for endometrial and 

ovarian cancers. 

Table 2: Parity distribution of the patients who had 

hysterectomy for gynaecological conditions in ISTH, 

Irrua. 

Parity Number of patients Percentage 

0 4 5.0 

1 4 5.0 

2 3 3.8 

3 7 8.8 

4 4 5.0 

5 16 20.0 

6 12 15.0 

7 10 12.5 

8 8 10.0 

>9 12 15.0 

Total 80 100 

Table 2 shows parity distribution of patients who had 

hysterectomy in this study. Majority of the patients were 

multiparous with 6 children and above accounting for 

42(52.5%) while Para five accounted for 16(20,0%). 

Nulliparous patients were 4(5.0%). One of these was a 

case of induced septic abortion and another was a case of 

endometrial cancer in her 6th decades while the 

remaining two were cases on infertility with 

symptomatic uterine fibroids that were 43 years and 

above. 

Table 3: Clinical presentations of the patients 

Complaints Number of 

patients 

Percentage 

Lower abdominal  

Mass +_menorrhagia 
37 46.3 

Irregular vaginal 

bleeding 
20 25.0  

Mass coming down 

from 

the vagina 

16 20.0 

Vaginal discharge 3 2.8 

Dyspareunia 2 2.5 

Abdominal pain 2 2.5 

TOTAL 80 100 

Table 3 shows the presenting complaints of the patients. 

Lower abdominal mass with associated menorrhagia 

accounted for 37(46.3%) while mass protruding from the 

vagina (uterovaginal prolapse) accounted for 16(20.o %). 

However, fewer patients presented with abdominal pain 

which accounted for 2(2.5%). 

Table 4: Indications  for hysterectomy 

Indications Number of 

patients 

Percentage 

 Abdominal Vaginal  

Uterine fibroids 

+_menorrhagia 

 

36 

 

1 

 

37(46.3%) 

Uterovaginal 

prolapsed 
1 14 1(18.8%) 

Cervical cancer 7 - 7(8.8%) 

Ovarian cancer 5 - 5(6.3%) 

Chronic 

cervicitis 
3 - 3(3.8%) 

Adenomyosis 3 - 3(3.8%) 

Cervical polyps 2 - 2(2.5%) 

Septic abortion 1 - 1(1.3%) 

Choriocarcinoma 1 - 1(1.3%) 

TOTAL 65 15 80(100%) 

Table 4 shows the indications for the hysterectomy in the 

study. Uterine fibroids with or without menorrhagia 

accounted for 37(46.3%) and the commonest indication 

for the hysterectomy in this study. Septic abortion and 

choriocarcinoma with intractable vaginal bleeding 

accounted for 1(1.3%) each. 
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Table 5: Types of hysterectomy 

Surgery              Number of patients 

 Abdominal Vaginal Total Percentage 

    

Total 

hysterectomy 

42 15 57 67.5% 

Total 

hysterectomy 

& BSO 

22 - 22 31.3% 

Subtotal 

hysterectomy 

1 - 1 1.3% 

TOTAL 65 15 80 100% 

BSO = Bilateral Salpingo-oophorectomy 

Table 5 shows type of surgery performed in this study. 

Total hysterectomy alone accounted for the majority of 

surgery in 57(67.5%). Total abdominal hysterectomy and 

bilateral salpingo-oophorectomy (BSO) were done in 

22(31.3%) and 1 (1.3%) patient had subtotal 

hysterectomy for induced septic abortion with 

gangrenous uterus. All patients that had TAH and BSO 

were 40 years of age and above. 

In this study 65(81.3%) had abdominal hysterectomy 

while vaginal hysterectomy accounted for 15(18.7%). 

Vaginal hysterectomy was mainly performed for utero-

vaginal prolapsed 

Table 6: Duration of hospital stay. 

Duration 

(days) 

Number of patients 

 Abdominal Vaginal Total Percentage 

1-5 3 10 13 16.3% 

6-10 44 5 49 61.3% 

11-15 8 - 8 10.0% 

>_16 10 - 10 12.5% 

TOTAL 65 15 8O 100% 

Table 6 shows the duration of hospital stay. Within the 

first 10 post-operative day 62(77.6%) were discharge 

home. Majority of the patients that had vaginal 

hysterectomy were discharge home within the first five 

post-operative day and it accounted for 10(12.5%). Ten 

(12.5%) of the patients had cause to stay more than 16th 

post-operative day, and this was due to wound infection. 

The median intra-operative blood loss for vaginal 

hysterectomy was 300ml with the range of 200-600ml 

and the median intra-operative blood loss for abdominal 

hysterectomy was 500ml with the range of 200 -3500ml. 

Table 7: Complications of the hysterectomy 

Complications                  Number of patients (n=15) 

 Abdominal Vaginal Total Percentage 

Wound 

sepsis 

6 - 6 7.5% 

Anaemia 4 - 4 5.0% 

Pyrexia 2 - 2 2.5% 

Vault 

haematoma 
- 1 1 1.3% 

Vesico-

vaginal 

fistula 

1 - 1 1.3% 

Death 1 - 1 1.3% 

Table 7 shows the complications of the hysterectomy 

done over the period. Wound sepsis accounted for 6 

(7.5%) of the total complications in this study. Vault 

haematoma accounted for 1 (1.3%), which was the only 

complication of vaginal hysterectomy in this study. 

There was one case of intraoperative death which was 

due to anaesthetic accident. Majority of the patients in 

this study did not have any complication from the 

surgery which accounted for 65(81.3%). 

Discussion 

During the study period 702 gynaecological operations 

were performed, out of these 85 patients had 

hysterectomy making the incidence to be 12.1%. 

However, 80 case notes were available for analysis. 

Majority of the hysterectomies (76.3%) were performed 

for benign gynaecological conditions while malignant 

gynaecological conditions accounted for 23.7% of the 

cases. 

The age distribution in this study ranged between 17-80 

years. Majority of the patients were in their fourth 

decade and above. This accounted for 81% and is similar 

to the findings in other studies.11, 13 

 

Majority of the patients in this study were of high parity 

with Para five and above accounting for 72.5%. This 

may be due to rejection of hysterectomy by women of 

low parity. More so, most women reject hysterectomy 

for fear of surgery, loss of feminity, and sexual rejection 

by their spouses. Thus hysterectomy is accepted only 

when there is an obvious life threatening pathology in 

the uterus.10 
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The clinical presentation of patients that eventually had 

hysterectomy in this study for either benign or malignant 

gynaecological conditions varies. Abdominal mass 

suspected to be uterine fibroid with or without heavy 

menstrual bleeding was the commonest complaints 

which accounted for 46.3%. Fibroid is associated with 

menorrhagia though the aetiology is not clear. However, 

it has been speculated that increased surface area, 

hyperplasia of the uterus and interstitial fibroid nodules 

prevent myometrial contractions.  

 

Uterine fibroids with or without menorrhagia was the 

commonest indication for the hysterectomy as it 

accounted for 46.3% in this study. This is likely due to 

the fact that uterine fibroids is common among blacks 

and is present in about 20% of women over the age of 35 

years.20 The diagnosis of uterine fibroids is mainly 

clinical. Ultrasound scan may aid in assessing the 

number, site, type, and any other associated pelvic organ 

pathology. The diagnosis of utero-vaginal prolapse is 

based on the history and clinical findings at presentation.  

 

Cervical cancer was the commonest malignant 

gynaecological indication for the hysterectomy, which 

accounted for 8.8%. Endometriosis is not common 

among blacks, hence no case was found in this study. 

This finding agrees with other studies.12, 20 

 

Almost all women had a total hysterectomy which 

accounted for 98.7% while 1.3% had subtotal 

hysterectomy. This agrees with the incidence of subtotal 

hysterectomy of 1.4% reflected in the   report of hospital 

episode statistics in Britain.5 The reason for the removal 

of the cervix  was to prevent carcinoma of the cervical 

stump. However, the incidence of cervical cancer is 

reduced in developed countries due to effective 

screening method. In the developing countries the 

incidence of cervical cancer is high and screening 

programmes are almost non-existent. This suggests that 

total hysterectomy is to be preferred. 

 

Total hysterectomy and salpingo-oophorectotmy were 

done for 31.3% of the patients in this study. Most of 

these patients were aged 40 years and above. Hormonal 

replacement therapy is recommended for women below 

45 years to prevent post-menopausal symptoms. 

However, this is not a routine practice in our centre as 

majority of the women effectively tolerate the 

symptoms. 

The incidence of vaginal hysterectomy is 18.7% as 

against 81.3% performed abdominally in this study. This 

is slightly lower than the general incidence of 25-30% of 

hysterectomy performed vaginally as reported by John 

D. and Thompson.4 This is likely due to lack of skill for 

vaginal hysterectomy among young trained 

gynaecologist. Also, larger fibroid are seen here which 

may be difficult to remove vaginally. However, vaginal 

hysterectomy has a lot of advantages over abdominal 

hysterectomy. These advantages include less morbidity 

such as wound infection, short duration of hospital stay 

and fewer post-operative adhesions compared to 

abdominal hysterectomy.4 This is reflected in table 6 and 

7 in this study. More so blood loss in vaginal 

hysterectomy is less compared to abdominal 

hysterectomy. 

 

Complications following hysterectomy are numerous. In 

this study however 18.8% of the patients developed 

complications of which wound sepsis was the 

commonest and accounted for 7.5% of all complications.  

Low socio-economic status, poor nutrition and lack of 

fund to procure antibiotics might have contributed to the 

high wound infection rate observed in this study. There 

was one case of bladder injury, which resulted in vesico-

vagina fistula accounting for 1.3%. This is higher than 

0.1% reported by Evans in 1979. Post-operative pyrexia 

occurred in 2.5% of the patients, which was less than 

that reported by Okpere and Ezem et al as 24.4% and 

29.4% respectively.11, 12 This is likely due to improper 

records of vital signs as observed in this study. 
 

It was observed in this study that abdominal 

hysterectomy is associated with more complications than 

vaginal hysterectomy. The only complication observed 

in vaginal hysterectomy was vault haematoma, which 

accounted for 1.3% of all the complications. This agrees 

with the report by John D. and Thompson.4 

Psychological depression is well-recognised post 

hysterectomy complication, however, none of the 

women in this study reported depression perhaps the 

clinician did not search for this. Most of the patients in 

this study had general anaesthesia. Epidural is a useful 

alternative to general anaesthesia and is to be preferred 

in selected cases. 

 

Conclusion 
 

The study has shown that the incidence of hysterectomy 

in ISTH, Irrua is 12.1% and uterine fibroids are the 
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commonest indication for hysterectomy in 46.3% of 

patients. Though vaginal hysterectomy is associated with 

less morbidity, abdominal hysterectomy remains the 

commonest route both for benign and malignant 

gynaecological conditions. Skill acquisition and 

development in vaginal hysterectomy need to be pursued 

with all interest because of its well reported low 

morbidity which was also observed in this study.  
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Abstract  
 

Background: Chlamydia trachomatis is a well-recognized sexually transmitted pathogen which usually remains 

asymptomatic and therefore largely untreated with its attendant sequelae of infertility. Chlamydia trachomatis 

infection usually remains asymptomatic and untreated. 

Studies that demonstrate the presence of chlamydia antibodies with female infertility are few in our 

environment, despite the well documented fact that tubal factor infertility is common and genital tract infections 

largely implicated. 

Aim: To determine the prevalence of chlamydia trachomatis infection among infertile women attending the 

gynaecological clinics and also to identify associated risk factors. Study Design: This was a cross-sectional study. 

Study Area: Department of Obstetrics and Gynaecology of the University of Maiduguri Teaching Hospital 

(UMTH), Maiduguri. 

Methodology: One hundred and forty consecutive, consenting infertile patients, who satisfied the inclusion 

criteria of having tubal infertility as seen on Hysterosalpingography (HSG) and confirmed by laparoscopy, were 

recruited for the study. Women who do not have tubal infertility and non-consenting women were excluded. 

Socio-demographic variables such as age, marital status, educational status and parity were recorded. Sexual 

and reproductive risk factors including age at sexual debut, number of sexual partners, use of condoms, history 

suggestive of previous pelvic infections and where they sought treatment were also evaluated. 

Additionally, 5mls of blood were collected from the respondents for serological assay of Chlamydia antibody 

titre. 

Results: The prevalence of C .trachomatis antibodies amongst the infertile women was 42.9% with mean age of 

28.56±5.81. All the participants were married. Most of the infertile women were childless with   88(62.9%) of 

them being nulliparous. Symptoms that were significantly associated with being chlamydial seropositive include 

abnormal vaginal discharge, dysmenorrhoea, lower abdominal pain and dyspareunia. The study showed that 

younger ages at sexual debut, type of family setting and having more than three lifetime sexual partners were 

risk factors for being seropositive for chlamydia trachomatis infection. 

Conclusion: The prevalence of IgG antibody to chlamydia trachomatis was significantly high in infertile women 

in this study. Risk factors that showed association with infertility were also identified. This suggests that 

Chlamydia trachomatis infection is a potential contributor to female infertility in Maiduguri. 
 

Keywords: Chlamydia trachomatis infection, infertility, Chlamydia antibody testing, Maiduguri. 

Introduction 
 

 

Genital Chlamydia trachomatis infection is a sexually 

transmitted infection (STI) of public Health importance 

with major burden on the female reproductive tract1,2, 3. 

Infection with the intracellular bacterium Chlamydia 

trachomatis can cause a variety of diseases in men and 

women including urethritis, pharyngitis, proctitis, 

epididymitis, and mucopurulent cervicitis with its sequelae 

of pelvic inflammatory disease (PID), ectopic pregnancy 

and tubal factor infertility. In addition, Chlamydial 

infection during pregnancy may cause complications such 

as spontaneous abortions, premature rupture of 

membranes, preterm delivery, low birth weight and 

neonatal infections including conjunctivitis and 

pneumonia4, 5. 

One of the most important and unappreciated reproductive 

health problems in developing countries is the high rate of 
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infertility6.  It is a global problem with about 60-80 million 

couples experiencing infertility worldwide6,7. Though a 

worldwide problem, the highest prevalence is in low 

resource countries, particularly in sub-Saharan Africa 

where infection-related tubal damage is the commonest 

cause 6,7,8,9. It forms a major indication for gynaecological 

consultations in Nigeria. Idrisa and Ojiyi found that 

infertility accounted for 38.8% of all out-patients 

gynaecological consultations in Maiduguri 9. 

Although, studies have shown that genital tract infections 

are largely responsible for bulk of the cases of infertility 

seen in Nigeria, data on the specific contribution of 

chlamydia trachomatis infection, the most prevalent 

bacterial STI are sparse10.This study was designed to 

determine the prevalence of Chlamydia trachomatis 

antibody titres amongst infertile patients in UMTH, since 

pelvic infection is common in our environment with its 

sequelae of tubal infertility. It is expected that the 

findings from this study will provide an overview of 

association of Chlamydia trachomatis infection and 

infertility in Maiduguri, Nigeria.  

 

Material and Methods   
 

This was a cross sectional study among infertile women the 

gynaecological clinics of the hospital during the period of the 

study.   
 

The study was conducted in the Department of Obstetrics and 

Gynaecology of the University of Maiduguri Teaching 

Hospital (UMTH), Maiduguri, Nigeria. The UMTH, 

Maiduguri is a Major hospital in Maiduguri and a tertiary 

health institution which is a referral centre for neighbouring 

states in the North-Eastern geopolitical zone of Nigeria. It also 

serves neighbouring countries of Cameroon, Niger, Central 

African Republic and Chad being a border State. It is a 520 -

bedded hospital. 
 

The subjects were recruited from the population of infertile 

patients with proven tubal factor infertility as seen on 

hysterosalpingography and confirmed by Laparoscopy 

attending the gynaecological clinic of the hospital.  Tubal 

factor infertility was taken as unilateral or bilateral obstruction 

to dye and/or hydrosalpinx.  Each consecutive infertile woman 

that attended the gynaecological clinics and satisfied the 

inclusion criteria which is tubal factor infertility confirmed by 

hysterosalpingography were recruited until the sample size 

was obtained.  
 

Upon recruitment, a data sheet containing socio-demographic 

variables, sexual and reproductive histories was opened. 

Specifically the following information was obtained: Age, 

marital status, educational status and parity. Other information 

that was obtained includes age at sexual debut, number of 

sexual partners, use of condoms and history suggestive of 

previous pelvic infection. Also the sources from which she 

sought treatment for any previous pelvic infection was 

elicited. 
 

The subject’s arms were cleansed with 70% methylated spirit 

and 5mls of venous blood was collected. This was done using 

sterile disposal hypodermic syringe and needles. The samples 

were taken to the microbiology laboratory immediately. All 

specimens were analysed in microbiology laboratory by two 

medical laboratory scientists and a pathologist who worked in 

collaboration with me. The blood specimens were allowed to 

retract and subsequently centrifuged over five minutes to 

obtain the sera which were used for the assay. Specimens that 

were not analysed immediately were stored in the deep freezer 

at 2-8oC and were allowed to thaw before subsequent analysis. 

 

The serological assay was done using the Immunocomb 

Chlamydia  trachomatis 1gG kit (Immunocomb Chlamydia 

trachomatis Ig G, orgenics code: 50410002 Version: 410/E8 

format 3 x 12 tests) 11which is a test intended for the 

quantitative determination of the 1gG antibodies to Chlamydia  

trachomatis in human serum or plasma. The test is an indirect 

solid phase enzyme immuno assay (EIA).The solid phase is a 

comb with 12 projections (teeth); each tooth is sensitive at two 

positions-an upper and a lower spot. 
 

The reagent test kit was brought to room temperature and then 

10 micro litre of the pipetted serum was assayed with the 

reagent control samples for Chlamydia trachomatis 1gG 

antibodies. The procedure was allowed to run via a number of 

timed steps as outlined by the manufacturer11.The results were 

documented as positive or negative. Titre values of 1:32 and 

above were regarded as positive. Those with positive results 

and their consorts were treated with Doxycycline for 7 days or 

Azithromycin 1g as a single dose. 
 

Approval for the study was obtained from the research and 

ethical committee of the hospital. The study was carefully 

explained to the subjects and their informed consent obtained 

before being recruited into the study.The sample size was 

calculated based on known Chlamydia trachomatis infection 

prevalence rate of 9% reported by Amin JD et al 12using the 

formula by DW Taylor13. 

Results  
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A total of 140 women were recruited into the study. The 

analyses of the data are presented in tables 1-4. 

The mean age for the study group was 28.56 ± 5.81 years 

amongst the infertile women. The age range for the study 

population was 18-42 years.  

All the Participants in the study population were married. 

Majority of the infertile women had less than tertiary 

education with 50(35.7%) and 43(30.7%) attaining 

primary and secondary level of education respectively.  

A total of 88(62.9%) of the infertile women were 

nulliparous, while 48(34.3%) and 4(2.9%) were 

multiparous and grand multiparous respectively. The 

mean duration of infertility was 5.2 years and the 

maximum duration of infertility seen in the study was 15 

years. In 18(12.6%) of the cases, the duration of infertility 

was 10 years or more. Among the infertile women, 62.1% 

had secondary infertility. 

The mean age at sexual debut for the infertile women was 

15.83 ± 3.14 years. 

Table 1: Socio demographic Characteristics of the Study 

Population (N=140) 

Characteristics Frequency N Percentages(%) 

Age (Years)   

15-19 5 3.6 

20-24 36 25.7 

25-29 42 30.0 

30-34 35 25.0 

35-39 16 11.4 

≥40 6 4.3 

Education   

Primary 50 35.7 

Secondary 43 30.7 

Tertiary 36 25.7 

No formal 

education 

11 7.9 

Parity   

Nulliparous 88 62.9 

1-4 48 34.3 

≥ 5 4 2.9 

Marital Status   

Single 0 0 

Married 140 100 
 

Among the infertile women, 60(42.9%) reported having 

had three or more lifetime sexual partners which was 

statistically significant (χ2=45.31, P=0.000).  Amongst the 

infertile women, 118(84.3%) had never used condoms 

before. This was statistically significant (χ 2=45.78, 

P=0.000). Furthermore, 80(57.1%) of the infertile cases 

were currently in a polygamous marriage setting 

compared to 50(35.7%) of infertile women in 

Monogamous setting. This difference was statistically 

significant (χ 2=12.92; p=0.000). These results of sexual 

characteristics are depicted in table 2. 

Table 2: Sexual behavioural characteristics of study 

population (n=140) 

Characteristics Frequency 

(n ) 

Percentage 

(%) 

P-

value 

Age at sexual debut (years)  

≤ 15 90 64.3 0.000 

16-20 30 21.4 0.000 

21-25 11 7.9 0.217 

26-30 9 6.4 0.077 

MEAN AGE:                                                                                    15.83±3.14  

No of lifetime sexual partners  

1 or 2 80 57.1 0.000 

≥ 3 60 42.9 0.000 

Condom use  

Never used 118 84.3 0.000 

Used (occasionally 

or always) 
22 15.7 0.000 

Family setting  

Monogamous 60 42.9 0.000 

Polygamous 80 57.1 0.000 
 

Table 3:  Symptoms and treatment sources (n=140) 

Characteristics Frequency 

N  

Percentages 

(%) 

P-

value 

Symptoms    

Vaginal 

discharge 

69 49.3 0.000 

Lower 

abdominal pain 

49 35.0 0.000 

Dysmenorrhea 41 29.3 0.000 

Dysuria 32 22.9 0.560 

Intermenstrual 

bleeding 

7 5.0 0.198 

Dyspareunia,  9 6.4 0.077 
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Treatment sought   

Hospital Based 29 20.7 0.260 

Non hospital 

Based 

40 28.6 0.000 

Among the infertile women, dysuria was reported in 

32(22.9%), vaginal discharge in 69(49.3%), lower 

abdominal pain in 49 (35.0%), dyspareunia in 9 (6.4%), 

dysmenorrhoea in 41(29.3%) and inter-menstrual 

bleeding in 7(5.0%) of the cases.  

Infertile women were significantly less likely to report 

that they sought treatment in formal sector of health care 

(private or public Hospital) than the fertile controls. Only 

29(20.7%) of the infertile cases had hospital based  

Among the infertile group, 60 of the women had positive 

titres for serum chlamydia antibodies giving a prevalence 

of 42.9 %.  

Table 4: Prevalence of chlamydia antibodies in study 

population(n=140) 

Result Cases 

Frequency  

(n) 

Percentage 

(%) 

        Positive 60 42.9 

        Negative 80 57.1 
 

Discussion 

The study demonstrated that a considerable number of 

patients with infertility showed evidence of past 

Chlamydial infection. Within the study period, a total of 

60 out of the 140 infertile cases had positive titres for 

chlamydial antibodies giving a prevalence of 42.9%. This 

is similar to earlier reports which showed chlamydial 

antibodies to be commoner in infertile women compared 

with controls14-18. 

Most of the infertile cases had lower level of education 

(primary, secondary), with tertiary level of education 

offering significant risk reduction. Women with lower 

level of education are more likely to acquire genital tract 

infection that could lead to infertility because they are 

less likely to have access to sexual and reproductive 

health information that could reduce the risk of acquiring 

chlamydia trachomatis infection. Furthermore, those with 

lower level of education are more likely to seek 

inappropriate care (due to lack of knowledge and 

financial power) which could predispose them to 

infertility. Thus, as infertility caused by sexual 

transmission is preventable, increasing women’s access to 

sexual and reproductive health information and services 

especially to those with lowerlevel of education is 

important to prevent long term sequelae. 

Early age at sexual debut, being in a polygamous setting, 

non-use of condoms and having more than one sexual 

partner were more likely to be associated withbeing 

seropositive for chlamydia trachomatis. These factors 

increase the risk of infection and its sequelae of tubal 

damage andthese proxies of sexually transmitted infection 

have been strongly associated with infertility in other 

reports.16,17,18. Reports have shown that having multiple 

sexual partners in the recent past remain a significant risk 

factor for chlamydia trachomatis infection even after 

controlling for other factors such as age using 

multivariate analysis19. 

  

The present study also found an association of sexual 

history with Chlamydial seropositivity. Early age at 

sexual debut, being in a polygamous setting, non-use of 

condoms and having more than one sexual partner were 

more likely to be associated with infertile women. These 

factors increase the risk of infection and its sequelae of 

tubal damage andthese proxies of sexually transmitted 

infection have been strongly associated with infertility in 

other reports.15,16,17,20. Reports have shown that having 

multiple sexual partners in the recent past remain a 

significant risk factor for chlamydia trachomatis infection 

even after controlling for other factors such as age using 

multivariate analysis19. 

  

Clinical features from this study that showed statistical 

significant potential for identifying women at high risk 

for chlamydial infection include vaginal discharge, lower 

abdominal pain, Intermenstrual bleeding and 

dysmenorrhoea. These features compare with reports 

from other studies and they are usually evidence of pelvic 

inflammatory disease, of which tubal blockage is a 

sequelae 5, 8.The number of lifetime sexual partners 

showed the strongest association in the multivariate 

analysis.  

 

The results showed that infertile women were more likely 

to seek ineffective and inappropriate treatment for 

gynaecological symptoms because they sought treatment 

from quacks (chemist/patent medicine dealers, hawkers 

and traditional medicine practitioners) rather than 

obtaining effective treatment from the formal health 



 
 

ACR                Njoku, et al; Prevalence of asymptomatic genital hlamydia trachomatis infection among infertile women in Maiduguri, Northern Nigeria. 

Arch. Clin. Res. Vol. 6, June 2018 | 31 
 

 

sector (private or public hospital). They were also more 

likely to be chlamydial positive compared to those who 

sought treatment from hospital based care.  This poses 

great consequences becausedelay in receiving appropriate 

and effective treatment in the face of genital tract 

infections may increase the risk of progression to 

irreversible tubal damage. 

 

In conclusion, this study has shown a high prevalence of 

chlamydial seropositivity amongst infertile women .A 

strong association between risk factors and chlamydial 

trachomatis antibodies was also demonstrated and 

therefore highlyimplicates chlamydia trachomatis 

infection as a potential contributor to female infertility. 

Furthermore, risk factors that could form a basis for 

community health education and screening were also 

identified. 

From the foregoing, it is recommended that Health 

education amongst adolescents should be increased, so as 

to increase the awareness about chlamydia trachomatis 

infection and its attendant reproductive sequelae. Other 

measures such as the use of barrier methods and limiting 

the number of sexual partners may also help in reducing 

the prevalence of this infection. 

There is a need for routine screening tests for chlamydia 

trachomatis infection of young sexually active women in 

order to reduce the prevalence of chlamydia trachomatis 

infection, the most prevalent bacterial sexually 

transmitted infection. This is justified by the high 

prevalence of this organism seen in this study. 
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Abstract  
 

Dental caries is one of the commonest oral diseases in children, severe caries detracts from children’s quality of 

life: they experience pain, discomfort, disfigurement, acute and chronic infections, and sleeping and eating 

disruption as well as higher risk of hospitalization, high treatment costs and loss of school days with consequently 

diminished ability to learn. All of which can be prevented by good oral hygiene. The study compared the 

prevalence of dental caries and practice of oral hygiene among public and private primary schools’ pupils in 

Ilorin south LGA. 

Study was a cross sectional analytical study involving Primary School Pupils in both Private and Public Primary 

Schools (from primary 2-5) within the age of 5-15 in Ilorin South LGA, Kwara State, Nigeria.  Multistage 

sampling technique was used to recruit 800 participants, 400 from public primary schools and 400 from private 

primary schools. Interviewer administered semi-structured questionnaire was used to collect data and evaluation 

technique using DMFT index. Data generated from the study was analyzed using” SPSS version 16. The level of 

significance was set at P< 0.05 and confidence level at 95%. 

Prevalence of dental caries was among all respondents was 11.0%; and significantly higher among pupils from 

public schools compared with private schools (68.2% versus 31.8%).  There is urgent need for promotion of 

health education on oral health to reduce the prevalence of dental caries especially among public schools. 

 

Keywords: Dental caries, School, Ilorin, Nigeria 

Introduction 
 

 

Oral health is a determinant of general health and quality 

of life. A combination of measures that includes water 

fluoridation, brushing, flossing, sealants, good nutrition 

and regular visits to the dentists can prevent 80-90% of 

dental problems. Oral health affects people physically 

and psychologically and influences how they grow, 

enjoy life, look, speak, chew, taste food and socialize as 

well as their feelings of wellbeing. The new model of 

care focuses on the reintegration of oral health care into 

primary health care. This concept is being explored in 

both the dental and medical communities. One of the 

keys to improving access to care is making dental 

services available, affordable, and accessible for 

underserved populations. Primary care medicine has 

more routine contact with these populations, providing 

opportunities for preliminary dental screening and 

education as well as integration of clinical services.1 

Dental caries has been called a scourge of modern 

civilization and is without doubt, one of mankind’s most 

prevalent chronic diseases. Dental caries is most 

commonly seen oral disease showing striking geographic 

variation, socio economic patterns and severity of 

distribution all over the world. 

There is abundant evidence that dietary patterns in 

children have an influence on caries experience while 

much of this evidence is from cross sections studies, it is 

recognized that caries takes time to develop and caries 
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status of an individual may reflect the dietary pattern at 

an earlier age. The lack of a substantial body of 

published studies relating early dietary pattern with the 

subsequent development of caries reflects the difficulty 

in conducting such longitudinal studies.1 

In the current literature sugar consumption has been 

implicated as one of major contributors to dental caries. 

Consumption of sugar containing foods is believed to be 

on the increase in developing countries particularly 

among urban residents from higher socio-economic 

background. It has been suggested that variation in 

dietary and oral hygiene habits might account for the 

social and regional distribution of caries experience in 

Ghanaian school children.1 

Oral diseases have been a persistent public health 

problem globally, with almost every individual 

experiencing poor oral health at least once in their 

lifetime. Oral conditions affect 3.9 billion people 

globally; the global burden of which increased by 20.8% 

from 1990-2010. Untreated caries in permanent teeth 

was the most prevalent condition followed by severe 

periodontitis and untreated caries in deciduous teeth2. 

Dental caries affects 60-90% of school-age children and 

most of the adults. Periodontal disease is prevalent in 50-

90% of adults, becoming severe in 10-15% of them, 

while gingival diseases occur in majority of children and 

adolescents. 3 Oral disease burden is significantly higher 

among poor and disadvantaged population with an 

increase in developing countries. Globally, poor oral 

hygiene occurring due to increasing plaque and calculus 

deposits with increasing age have been reported among 

children and adolescents. 4 

Dental caries is one of the commonest oral diseases in 

children, severe caries detracts from children’s quality of 

life: they experience pain, discomfort, disfigurement, 

acute and chronic infections, and sleeping and eating 

disruption as well as higher risk of hospitalization, high 

treatment costs and loss of school days with 

consequently diminished ability to learn. All of which 

can be prevented by good oral hygiene.3 

Consumption of sugar containing foods is believed to be 

on the increase in developing countries particularly 

among urban residents from higher socio-economic 

background .It has been suggested that variation in 

dietary and oral hygiene habits might account for the 

social and regional distribution of caries experience in 

school children.5 

In the current literature sugar consumption has been 

implicated as one of major contributors to dental caries 5 

It is common to find developing countries discussed as a 

single population with similar trends in health and 

disease. Furthermore it is commonly believed that the 

prevalence of dental caries in developing countries is 

increasing, though there is insufficient information to 

confirm this. Establishing possible trends in health and 

disease is important for long term planning and policy 

making.  

A study to assess the oral health practices of primary  

school students would reveal how far the nation has gone 

in promoting oral health using the WHO common risk 

factor approach. Furthermore, the study would 

encourage improvement and sustenance of good oral 

hygiene among the students. It will also lead to the 

institution of appropriate control measures by the 

students, their parents and the Government. This work is 

thus, aimed at assessing oral hygiene status of 

respondents and determining the prevalence of dental 

caries among the study population. The study aimed to 

compare the prevalence of dental caries and practice of 

oral hygiene among public and private primary schools 

pupils in Ilorin south LGA. 

 

Material and Methods  

 

Study design 

Study was a cross sectional analytical study.  

Setting 

The study was conducted in Ilorin, the Kwara State 

capital, Nigeria. Ilorin is located within the North central 

geo-political zone of Nigeria. It has a population of 

1,000,147. Ilorin South has its headquarters at Fufu. 

Ilorin South has 11 wards.  

There 156 private primary schools and 55 public primary 

schools in Ilorin South LGA. The Local Government 

Authority under the supervision of the State Universal 

Basic Education Board (SUBEB) is responsible for the 

coordination of the primary school system including 

school health programme in the public primary schools, 

while the State Ministry of Education (SMOE) 

coordinates same in the private primary schools.  
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Participants 

The study population was all registered Primary School 

Pupils in both Private and Public Primary Schools (from 

primary 2-5) within the age of 5-15 in Ilorin South LGA.  

Multistage sampling technique was used to select 

participants for the study. A total sample size of 800 was 

used, 400 from public primary schools and 400 from 

private primary schools. Proportional allocation was 

used to allot the number of private schools pupils and 

public schools pupil based on the total number of pupils 

in public schools and private school. 

Data sources / measurement 

Data was collected through interviews and by direct 

observation by a dentist. An evaluation technique using 

DMFT index as an evaluation tool was done.. (DMFT is 

decayed, missing and filled teeth).The total score for 

each participant was calculated, the total for public 

schools were calculated and divided by the number of 

participant to find the average for public schools, the 

same applies for private schools. A Mouth spatula was 

used and the whole examination was non-intrusive. 

Interviewer administered semi-structured questionnaire 

was used to collect data, the questionnaire sought 

information about; demographic characteristics, dietary 

habit/history, oral hygiene practice, socio-cultural 

practice/beliefs and oral health knowledge, attitude and 

practice.  

Statistical methods 

Data generated from the study was analyzed using” 

SPSS version 16. The data was presented in the form of 

tables and charts. Where applicable, categorical variables 

were summarized using proportions. Knowledge was 

scored by using 0-6 for Poor, 7-14 for Fair, 15-20 for 

Good, while questions on Practice were scored using 0-3 

for Poor and 4-6 for Good. For the comparative analysis 

of the outcome measure variables were compared using 

Chi-Square test. The level of significance was set at P< 

0.05 and confidence level at 95%. 

Ethical approval 

Ethical clearance for this study was obtained from the 

Research and Ethics Committee of Faculty of Clinical 

Sciences University of Ilorin. Letter of permission for 

the study was obtained from the SMOE and the SUBEB 

for the private and public primary schools respectively. 

Consent of respondents was obtained, hence 

participation was voluntary. Confidentiality of 

information provided was also be maintained. 

Participating schools had the benefit of knowing the 

extent of prevalence of dental caries in their respective 

schools which can serve as a base line data for future 

evaluation and also identify the areas of treatment need 

and need for improvement of oral hygiene in their 

respective schools, thus making the school a healthier 

and safer place for all the members of the school 

community. 

 

Results 
 

Majority Participants and descriptive data 

Majority (49.2%) of the respondents were age group 11-

13 years in public school as compared to private school 

where 42.0% were age group 8-10 years with more male 

(52.5%) in public school compared to 51.2% in private 

school, though is not statistically significant (p > 0.05). 

Modal occupation of respondents’ mothers were self-

employed (58.3%) while that of respondents fathers were 

civil servants (48.1%). As shown in Table 1 

Table 1: Socio demographic distribution of the 

respondents 

Variables Public 

400 (%) 

Private400 

(%) 

χ2 Ρ 

Age Groups     

5 – 7 37 (9.2) 151 (37.8)   

8 – 10 130 (32.5) 168 (42.0)   

11 – 13 197 (49.2) 73 (18.2)   

14 – 15 36 (9.0) 8 (2.0) 148.7 < 0.0001 

Gender     

Male 210 (52.5) 205 (51.2)   

Female 190 (47.5) 195 (48.8) 0.1 0.723 

Tribe     

Yoruba 311 (77.8) 264 (66.0)   

Hausa 20 (5.0) 11 (2.8)   

Igbo 25 (6.2) 106 (26.5)   

Others 44 (11.0) 19 (4.8) 66.5 0.0010 

Religion     

Christianity 242 (60.5) 334 (83.5)   

Islam 158 (39.5) 66 (16.5) 52.5 < 0.001 

Occupation of mother    

Civil Servant 157 (39.2) 133 (33.2)   

Self 

Employed 

218 

(54.5) 

248 (62.0)   

Unemployed 25 (6.2) 19 (4.8) 4.7 0.094 

Occupation of father    

Civil Servant 181 (45.4) 204 (51.0)   

Self 

Employed 

199 

(49.9) 

189 (47.2)   

Unemployed 19 (4.8) 7 (1.8) 7.2 0.028 
 

In this study, only 88 (11.0%) of the respondents were 

caries positive out of which 60 (68.2%) were children 
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from public school and 28(31.8%) were children from 

private school. It’s scientifically significant (p<0.05). As 

shown in Table 2 

Table 2: Prevalence of dental caries among the 

respondents 

School Dental caries   

Present 

(%) 

Absent 

(%) 

χ2 Ρ 

Public 28(7.0) 372 

(93.0) 

12.2702 0.0005 

Private 60(15.0) 340(85.0)   

Main results 

 The major source of information was school with 

majority understanding tooth decay as effect of bacteria 

and sugary food causes cavity, it’s identified to be cause 

by sugary food (75.1%) and regular brushing can prevent 

it (69.9%)  As shown in Table 3 

Knowledge Public 

(%) 

Private 

(%) 

χ2 Ρ 

Causes tooth 

decay 

    

Sugary food 291 

(77.0) 

290 

(73.2) 

1.454 0.228 

Bacterial 228 

(60.3) 

198 

(50.0) 

8.319 0.004 

Worm 256 

(67.7) 

208 

(52.5) 

18.609 < 0.001 

Not brushing 

regularly 
276 

(73.0) 

246 

(62.1) 

10.454 0.001 

Not using 

fluoride 

toothpaste 

216 

(57.1) 

191 

(48.2) 

6.158 0.013 

Symptoms of tooth decay    

Whitish spot on 

the tooth 
246 

(65.1) 

207 

(52.3) 

13.068 < 0.001 

Cavity on tooth 210 

(55.6) 

204 

(51.5) 

1.269 0.260 

Pain from tooth 292 

(77.2) 

245 

(61.9) 

21.534 < 0.001 

Swelling from 

the tooth 
193 

(51.1) 

179 

(45.2) 

2.657 0.103 

Preventive measures of tooth decay   

Reduce sugar 

intake 
274 

(72.5) 

305 

(77.0) 

2.109 0.146 

Using fluoride 

toothpaste 
219 

(57.9) 

170 

(42.9) 

17.423 < 0.001 

Using herbal 

toothpaste 
212 

(56.1) 

202 

(51.0) 

2.002 0.157 

Consulting 

herbalist 
15 

(4.00 

28 

(7.1) 

3.548 0.060 

 

Majority (82.2%) brushes every day of which 45.9% 

brushes twice a day of which more children in private 

school (51.2%) brushes more, compare to 40.5% in 

public school. Its scientifically significant (p<0.05) with 

majority (53.9%) using fluoride tooth paste with more, 

59.2% among private school children compare to 48.5% 

in public school children. It’s scientifically significant 

(p<0.05). As shown in table 4. 

Table 4: Oral hygiene practices of respondents 

Variables Public 

(%) 

Private 

(%) 

χ2 Ρ 

Frequency of tooth brushing daily   

Once a day 196 

(49.0) 

136 

(34.0) 

  

Twice a day 162 

(40.5) 

205 

(51.2) 

  

More than twice a 

day 

42 

(10.5) 

59 

(14.8) 

18.743 < 

0.001 

Gangling habit after meal    

Yes 246 

(61.5) 

300 

(75.0) 

  

Types of toothpaste used    

Ordinary 

toothpaste 

106 

(26.5) 

82 

(20.5) 

  

Fluoride 

toothpaste 

194 

(48.5) 

237 

(59.2) 

  

Herbal toothpaste 100 

(25.0) 

81 

(20.2) 

9.348 0.009 

Majority (68.8%) of respondents had fair knowledge on 

dental caries of which private school children (73.5%) 

was higher compare to public school children 

(64.0%).It’s scientifically significant (p<0.05) of which 

93.0% had poor oral hygiene and only 7.0% had good 

oral hygiene with more 9.5% among private school 

children compared to 4.5% among public school children 

though it show no significant (p>0.05). As shown in 

Table 5 

Table 5: Knowledge and Practice Score of 

Respondents 

Variables Public 

(%) 

Private 

(%) 

χ2 Ρ 

Knowledge group    

Poor 40 (10.0)  25 (6.2)   

Fair 256 (64.0)  294 (73.5)   

Good 104 (26.0)  81 (20.2)  8.946  0.011 

Practice group    

Poor  382 (95.5)  362 (90.5)   

Good  18 (4.5)  38 (9.5)  7.680  0.006 

 



 
 

ACR               Uthman, Ajao, et al; Prevalence of dental caries in public and private primary schools in Ilorin South Local Government Area of Kwara State, Nigeria 

Arch. Clin. Res. Vol. 6, June 2018 | 36 
 

 

Respondents with good knowledge on dental caries 

where higher among public school, of majority were age 

group 11-13 years (50.0%),male (56.7%) and self-

employed father (40.4%).There is no significant 

relationship between knowledge of respondent on dental 

caries and age group, sex, marital status and fathers 

occupation.(P >0.05) As shown in Table 6 

Table 6: Comparing practice of oral hygiene of 

respondents with socio-demographic status 

Variables Public  %  Private  %  

 Poor Good χ2 / p Poor Good χ2 / p 

Age group      

5 – 7 35 

(9.2) 

2 

(11.1) 

 144 

(39.8) 

7 

(18.4) 

 

8 – 10 125 

(32.7) 

5 

(27.8) 

 143 

(39.5) 

25 

(65.8) 

 

11 – 13 189 

(49.5) 

8 

(44.4) 

 67 

(18.5) 

6 

(15.8) 

 

14 – 15 33 

(8.6) 

3 

(16.7) 

1.519/ 

0.678 

8 

(18.5) 

6 

(15.8) 

10.793 

/0.013 

Sex group      

Male 202 

(52.9) 

8 

(44.4) 

 189 

(52.2) 

16 

(42.1) 

 

Female 180 

(47.1) 

10 

(55.6) 

0.490 

/0.484 

173 

(47.8) 

22 

(57.9) 

1.405 

/0.236 

Father’s occupation     

Civil 

servant 
177 

(46.5) 

4 

(22.2) 

 188 

(51.9) 

1 (5.6)  

Self 

employed 
186 

(48.8) 

13 

(72.2) 

 167 

(46.1) 

22 

(57.9) 

 

Un 

employed 
18 

(4.7) 

1 (5.6) 4.138 

/0.126 

7 (1.9) 0 (0) 2.393 

/0.302 
 

Respondents with good oral hygiene practice is higher 

among private school children(9.5%), of which majority 

were age group 8-10 years (65.8%),female (57.9%) and 

self-employed fathers (57.9%).There is significant 

relationship with age group of respondents and practice 

of oral hygiene (p<0.05) but there is no significant 

relationship with sex, marital status of mothers and 

occupation of father and practice of oral hygiene 

(p>0.05).  Table 6  

 

Discussion 
 

Majority 51.9% of the pupils were boys, which is in 

accordance to study conducted in India6 and Lagos7.  

Modal age group in public schools was 11-13 years 

(49.2%) when compared to 18.0% in the same age group 

among private school. This can be attributed to the fact 

that private schools have a lower school enrollment age 

compared to public schools. Occupation of mothers was 

majorly (58.3%) self-employed while that of fathers was 

majorly (48.1%) civil servant. 

In this study, only 88 (11.0%) of the respondent were 

caries positive out of which 60 (68.2%) were children 

from public school and 28(31.8%) were children from 

private school. Its scientifically significant (p<0.05).This 

is lower compared to study done in India where of 742 

caries positive school children, 53.0% public school 

children and 350 47.0% private school children. The low 

number of dental caries in this study can be due to better 

access to dental service and awareness of dental health in 

school and improved dental hygiene practice. 

 The school was the major source (50.4%), of 

information and only 34.6% heard from home. This 

shows there is more dental awareness in school than 

home. These findings were similar to study done in 

Lagos 8 where 97.9% of the respondent had heard about 

dental caries from the school, this is also in agreement 

with study done in Saudi Arabia. 9 

Majority (74.9%) of the respondents in this study 

identified tooth decay as effect of bacteria and sugary 

food resulting to cavity formation on the tooth. Causes of 

tooth decay identified by respondents was majorly 

(72.6%) sugary food while the commonest symptom of 

tooth decay mentioned by respondents was pain from the 

tooth (67.1%),  best method of prevention identified by 

respondents was majorly (72.4%) reduction in sugar 

intake. These findings were similar to study done in 

Lagos 8, Saudi Arabia9 where respondents identified 

consumption of sugary food (75.0%),(71.9%) ; pain from 

tooth (69.2%), (70.0%) and cavity on the tooth 

(50.9%),(61.1%) respectively but in variance with study 

done in Indian 6 where majority (90.8%) identified 

swelling from tooth as sign of tooth decay. The 

difference in opinion among respondents about 

symptoms of tooth decay depends on individual 

experience with tooth decay. 

 Concerning oral hygiene practice, most (82.l %) of the 

respondents brushed their teeth every day and less than 

half (45.9%) of the children brushed twice daily, 

however more children in private school (51.2%) 

brushed twice daily compared to public school children 

(40.5%), this is statistically significant (p<0.05). 

Fluoride toothpaste was the commonest tooth paste 

(53.8%) used in this study population. Use of fluoride 

toothpaste was higher among private school pupils 
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compared to those in public schools, 59.2%  and 48.5% 

respectively, and this was statistically significant 

(p<0.05). Other cleaning method in this study was 

charcoal and salt. These findings were not in agreement 

with study done in Lagos 8 where 68.3% of the total 

respondents brushed daily with more children in public 

school brushing twice daily than children in private 

school, 47.5% of the children in private school used 

children tooth paste and other method of cleaning 

include cotton wool and water. The difference in these 

findings can be attributed to different social factors. 

  Majority (91.9%) of the respondents in this study 

consumed sugary product, however, slightly more 

children in public school (93.5%) consumed more sugary 

product compared to children private schools 

(90.2%),though there is no significant (p>0.05).More 

than half (51.6%) of the respondents eat sugary product 

daily of which this is also slightly higher among public 

school children (56.0%) than private school children 

(47.2%) of which more children in private school 

(49.5%) brushed their teeth  before going to sleep 

compared to (42.5%) in public school.  It’s significant 

(p<0.05).This can be due to lack or reduced dental health 

awareness among public school. These findings are in 

agreement with study done in Saudi Arabia 9 where 

98.2% of the respondent consumed sugary product 

which was done daily and 46.0% brushed their teeth 

before sleeping but in variance with study in Indian6 

where 67.9% consumed sugary product and only 25.1% 

brushed their teeth before sleeping. The high percentage 

of oral hygiene practice in this study can be attributed to 

high dental health awareness among this study 

population. 

 Majority (68.8%) of the respondents had a fair 

knowledge on dental caries while only 23.1% have good 

knowledge out of which, 104 (56.2%) were public 

school children and 81(43.8%) were private school 

children. A greater majority (93.0%) of the respondents 

had poor oral hygiene practice and only 7.0% had good 

practice of which 67.9%were  private school children 

compared to public school with 32.0%, though this 

finding was not statistically  significant (p>0.05). These 

findings are not in agreement with study done in Lagos 

where 89.1% of the respondents had good knowledge 

score of dental caries8  

In conclusion, the prevalence of dental caries was 

significantly higher among pupils from public schools 

than those from private schools. There should be 

increase health education on oral health as it will go a 

long way to reduce the prevalence of dental caries 

especially among public schools. 

Conclusion 

 

The study assessed the awareness and prevalence of 

sexual violence among female students of the University 

of Ilorin. The study revealed that although majority of 

female students of University of Ilorin were aware of 

what sexual violence means and majority know that 

forced sexual intercourse is a form of sexual violence, 

they were not aware of the complete definition and the 

various acts that encompass sexual violence. The study 

also showed that respondents have experienced varying 

forms of sexual violence and most common perpetrators 

were acquaintances of the victims. This study calls for 

the need to address sexual violence in its entirety with a 

shift from criminal justice perspective to public health 

perspective. It is also important to educate everyone on 

the comprehensive definition of sexual violence and the 

role of every individual in the fight against sexual 

violence. 

Recommendations 

The study recommends that school authorities develop/ 

reinforce policy statement on sexual harassment in 

schools and establishment of telephone hotlines for 

counselling and prompt response for vulnerable students.  
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Abstract  
 

Background: The indoor air contamination by microorganisms constitute source of potential infection to the 

occupants of the room, and is now a potential threat to the healthcare system because of the increase risk of 

nosocomial infection out-breaks.  

Objective: The study aimed at assessing the bacteriological quality of the indoor air at the Neonatal Intensive 

Care Unit (NICU) of the University of Ilorin Teaching Hospital, Ilorin, Nigeria (UITH).  

Materials and Methods: This was conducted over a period of 3 days in June, 2018. The passive air sampling 

technique was adopted using the 1/1/1 scheme. A set of Blood and McConkey agar plates were kept at 1m away 

from the floor and side walls of the room and exposed to the indoor air for one hour and there after they were 

incubated at 350C - 37OC for 18-24hours. This process was performed between 10.00-11.00 am and 3.00-4.00 pm 

daily in the NICU which was partition into four segments. Standard microbiologic methods were employed for 

the identification of the bacterial isolates. The density of the bacterial contaminants was calculated in colony 

forming unit per cubic meter (cfu/m3). The mean density of the bacterial contaminants for each of the four 

sections of the NICU, the total mean density, and the Grand mean density were also calculated. The Grand mean 

density was compared with the American Industrial Hygienist Association (AIHA) acceptable limit (5x102 

CFU/m3).  

Results: Six bacterial contaminants were isolated namely: Staphylococcus aureus (44.9%), Staphylococcus 

epidermidis (14.1%), Micrococcus (19.2%), Klebiella pneumonia (10.3%), Bacillus spp. (6.5%), and 

Staphylococcus saprophyticus (5.1%). The highest and the lowest total mean density of the indoor air 

contaminants were 4.436 X 103 CFU/m3and 2.509 X 103 CFU/m3 respectively.  Highest densities of bacterial air 

contaminants were obtained during the peak of clinical activities in the morning hours. The Grand mean density 

was significantly (0.006) above the acceptable AIHA standard.  

Conclusion: There is need for a review of the indoor air decontamination measures in the hospital NICU towards 

making it safe, efficient and to reduce the risk of hospital acquired infections.  

 

Introduction 
 
 

Air is the source of oxygen, an essential requirement for 

human and animal survival. Pure air is a mixture of 

gases and it includes 78.0% nitrogen, 21.0 % oxygen, 

and some other gases as well as varying amounts of 

water vapour1. 

According to National Health and Medical Research 

Council (NHMRC), indoor air is defined as the one 

within a building occupied for at least one hour by 

people of varying states of health2. Therefore, indoor air 

quality is closely related to human’s health and 

wellbeing3. 

Air pollution can occur when the environment is 

contaminated by any chemical, physical or biological 

agents that modify the natural characteristics of the 

atmosphere4. It is one of the most important problems of 

our age which has now reached an advanced level, 

constituting a potential threat to the health and wellbeing 
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of the population5. More than 4.6 million people die 

every year due to air pollution most of which are indoor 

air pollution associated6. In 2002, World Health 

Organization stated that 2.7% of the global burden of ill- 

health is attributed to indoor air pollution with 80% 

occurring in Africa and South East Asia7. 

Biological contaminants of air include bacteria, fungi 

and viruses. Majority of bacteria in the hospital air are 

harmless saprophytes or commensals. Only about 0.01-

0.1% of the air-borne bacteria are pathogenic8. Bacteria 

in air are accidental contaminants, air not being their 

natural habitat but medium through which they are 

disseminated or transmitted9. Dissemination of 

pathogenic microbes in air has significant impact on 

human health and particularly challenging with reference 

to hospital acquired infections10. 

Within hospital confines, the main contributors to indoor 

air bacterial flora are the ventilation and air conditioning 

system, high dusting, various medical devices for 

respiratory support, porous wet surfaces, patients and 

health care givers11.  The diversity and spread of 

organisms is enhanced by sneezing and coughing, high 

door traffic, environmental disturbances and other 

activities12. When bacteria in the air are inhaled, they can 

cause or aggravate diseases of the respiratory system 

such as acute respiratory infection (ARI), chronic 

bronchitis, acute exacerbation of asthma and chronic 

obstructive pulmonary diseases (AECOPD), tuberculosis 

and possibly aggravate lung cancer13. Allergic reactions 

such as hypersensitivity pneumonitis, humidifier fever, 

and allergic rhinitis among many others may follow 

inhalation of bacterial contaminant of the air14.  

The indoor air of NICU is recognized as a potential 

reservoir of pathogenic bacteria15. Unfortunately, Low 

Birth Weight (LBW) and Extremely Low Birth 

Weight(WLBW) infants which are typically 

immunocompromised are admitted into the NICUs and 

therefore vulnerable to hospital acquired infections 15. 

NICU therefore requires highest hygiene standards, 

which is directly related to the healthcare providers’ 

attitude towards infection control and equipment 

maintenance culture15. 

Indoor air quality control measures and monitoring are 

equally important for reducing dissemination and 

nosocomial infection out-breaks16-17. Proper cleaning, 

disinfection, and sterilization of surfaces reduce spread 

of the contaminants and infection risk18. 

The common air borne microorganisms associated with 

hospital acquired infection in the NICU are 

Streptococcus pneumoniae, Staphylococcus aureus, 

Pseudomonas aeruginosa, Haemophilus influenza, and 

members of the enterobacteriacea19. Infants in the 

NICUs are particularly susceptible to opportunistic 

infections because their lungs are still in the 

developmental stage and because they have immature 

immune systems20. Exposure of such babies to bacterial 

contaminants of air poses a significant risk and may 

result in poor outcome of management of the diseases 

for winch they have been admitted.  

In the NICU of UITH, the air quality is maintained by 

visitor’s restriction to certain areas. Mothers of admitted 

neonates are allowed entry only to feed their wards. 

General cleaning is usually done in the mornings and 

evenings. We hypothesized that the indoor air quality of 

NICU is line with the acceptable standards. There has 

been no previous attempt to assess the bacteriological 

quality of the indoor air of NICU at UITH. This is an 

exploratory study and therefore aimed at determining the 

pattern and density of bacteriological contaminants in 

the indoor air of the NICU of UITH. 

 

Material and Methods  

 

Study design: This was conducted over a period of 3 

days in June, 2018 at the NICU of UITH. It is a 600 bed 

hospital that serves as a referral center to the Middle belt 

zone in Nigeria.  Even though there is no record of 

fumigation, the NICU is usually fumigated whenever 

there is clinical or laboratory evidence of infection out-

breaks in the unit. The hospital has an infection control 

unit and team headed by a microbiologist. The hospital is 

in the process completing documentation of her infection 

control policy. 

Air Sampling Method 

 

Passive air sampling technique was used to access the 

bacteriological contaminant of air in the NICU of UITH. 

Briefly, this sampling technique is a sedimentation 

method based on the 1/1/1 principle. During sampling, 

agar plates were placed 1m above the floor, 1m away 

from the wall and for 1hour in the rooms to be sampled. 

Blood and McConkey agar were the media used. 
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Sampling was done in the mornings (10-11am) and 

evenings (3-4 pm) for three days, with eight plates being 

placed in each of the rooms in the mornings and 

evenings making a total of thirty-two plates per day and 

ninety-six plates at the end of the third day. 

Bacterial Isolation 

 Inoculated media were then aerobically incubated at 

350C - 370C for 18-24 hours after which they were 

examined for growth. Purity plating was done to obtain 

pure isolates which were then characterized using 

standard microbiological methods. Antimicrobial 

susceptibility testing was performed by the modified 

Kirby- Bauer disk diffusion method and interpreted 

according to Clinical and Laboratory Standards Institute 

(CLSI) 21 but its result is to be reported elsewhere. 

 

Calculation of bacteriological contaminants density in 

indoor air. 

The density of bacteriological indoor air contaminants 

was expressed as colony forming units per cubic meter 

of air (cfu/m3). The density of bacteriological indoor air 

contaminants was derived using the formula of 

Stryjakowska-Sekulska 22  
 

CFU/m3 = A X 104 /P x T x 0.2     

Where A = Numbers of colonies on the Petri-dish 

P = The surface area of the Petri plate 

T = Time (duration) of the Petri dishes exposure 

0.2 = Constant. 

The NICU was partition into four sections at UITH 

(Figure 1). The mean density of bacteriological indoor 

air contaminants for each of the four sections was 

calculated by finding the average densities derived from 

each of the eight agar plates for morning and evenings 

and the 3days. The Total mean density is the sum of the 

mean densities for mornings and afternoons while the 

Grand mean density is the sum of all total mean 

densities. The Grand mean density was statistically 

compared with the American Industrial Hygienist 

Association (AIHA) acceptable standard (5x102 

CFU/m3). The study was approved by the Ethical 

Review Committee (ERC) of UITH.  

 

Results 
 

The highest and the lowest total mean density of the 

indoor air contaminants were 4.436 X 103 and 2.509 X 

103 respectively.  Highest densities of bacterial air 

contaminants were obtained during the peak of clinical 

activities in the morning hours. The Grand mean density 

(14.238x103) was significantly (0.006) above the 

acceptable AIHA standard (5x102 CFU/m3) 

Six bacterial indoor contaminants were identified 

namely: Staphylococcus aureus (44.9%), Staphylococcus 

epidermidis (14.1%), Micrococcus (19.2%), Klebiella 

pneumonia (10.3%), Bacillus spp. (6.5%), and 

Staphylococcus saprophyticus (5.1%). The density of 

Staphylococcus aureus (6.92 x103 CFU/m3) and Bacillus 

spp. (9.81x103 CFU/m3) were individually higher than 

the AIHA standard. 

 

Table 1: Mean density of the contaminants for each 

room 
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Room A = In- born, Room B= out- born, Room C- 

Nurses station, Room D- Main entrance  

Table2: Mean density of each type of organism 

Organisms/ 

Rooms 

Room 

A 

Cfu/ 

m3                             

Room 

B 

Cfu/ 

m3 

Room C 

Cfu/m3 

Room D 

Cfu/m3 

Total 

Cfu/ 

m3 

S. aureus 2.564x 

103 

1.729x 

103 

  1.393x 

 103 

1.234x 

103 

6.920x 

103 

S. 

saprophyticus 

1.49x 

102 

7.7x 

101 

2.6x101 9x100 2.61x 

102 

S. 1.014x 9.01x 3.36x102 1.53x 2.404x 

epidermidis 103 102 102 103 

Bacillus spp. 5.28x 

102 

1.57x 

102 

2.18x102 7.8x101 9.81x 

103 

Micrococcus 9.26x 

102 

1.215

x103 

8.60x102 5.72x102 3.573x 

103 

K. 

pneumonia 

1.48x 

102 

1.61x 

102 

6.48x102 1.31x102 1.088x 

103 

Room A= In-born, Room B= out- born, Room C- Nurses station, Room 
D- Main entrance   

S = Staphylococcus, K = Klebsiella. 

 

Table 3: Frequency distribution of bacterial 

contaminants 
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A 
13 

(37.1) 

2 

(18.2) 

1(25) 1 

(6.7) 

1 

(20) 

1 

(12.5) 

Room 

B 

5 

(14.3) 

3 

(27.3) 

1(25) 2 

(13.3) 

2 

(40) 

4 

(50.0) 

Room 

C 
10 

(28.6) 

4 

(11.4) 

1(25) 2 

(13.3) 

1 

(20) 

1 

(12.5) 

Room 

D 
7(20) 2 

(18.2) 

1(25) 1 

(6.7) 

1 

(20) 

2(25) 

Total  

N (%) 

35 

(44.9) 

11 

(14.1) 

4(5.1) 15 

(19.2) 

5 

(6.4) 

8 

(10.3) 

Room A= In-born, Room B= out-born, Room C- Nurses 

station, Room D- Main entrance (passage).  S = 

Staphylococcus, K = Klebsiella. 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

Figure 1: NICU layout at UITH 

LEGEND: Room A= In-born, Room B= out-born, Room C- 

Nurses station, Room D- Main entrance passage/ Lobby 

 

Discussion 
 

The main findings of this study showed that the bacterial 

load was higher in morning samples than the afternoon 

samples and they were all above the standard acceptable 

limit by the AIHA of 500 cfu/m3. There was a significant 

difference in the total mean densities of the contaminants 
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between the rooms of the NICU because the p-value is 

less than 0.05. All the examined rooms in this study were 

contaminated with bacteria and the most frequently 

occurring contaminant was S. aureus. The highest 

bacteria density was recorded in room A which is where 

the inborn patients are usually admitted. The high 

density of these contaminants might be potential factors 

for the spread of hospital acquired infection among 

neonates in this unit. 

 

 The relatively high level of bacterial contaminants in the 

morning can be attributed to high movement of medical 

staff due to handing over and mother of the babies in the 

course of treatment and breast-feeding. Another factor 

could be inadequate cleaning procedures and routine 

disinfection; because there is a possibility of increased 

bacterial concentration in the morning even after the 

normal cleaning had been done. This implies that the 

occurrence of these bacterial contaminations was likely 

due to specific activities or improper cleaning activity. 

This finding goes in line with the study conducted by 

Suzuki et al., which explain that bacterial load of indoor 

air is usually higher when the activities is high than 

when activities is low 23. 

 

Findings from this study revealed that the genera of 

bacterial contaminants isolated from the NICU indoor 

environment included: Staphylococcus aureus (44.9%), 

Bacillus spp. (6.5%), Staphylococcus epidermidis 

(14.1%), Staphylococcus saprophyticus (5.1%), and 

Micrococcus (19.2%), and Klebsiella pneumoniae 

(10.3%). The bacterial contaminants isolated in this 

study are in conformity with those isolated by similar 

studies carried out by Awosika et al. (2012).24 

 

The bacterial contaminants profile of the NICU indoor 

air showed that S. aureus was the most frequently 

isolated species among contaminants and the isolation 

rate was higher in room A than other rooms. This 

variation may be because of the difference in the 

presence of carriers, and in cleaning procedure that 

affect the load of S. aureus in air as it was suggested by 

Chikere et al. 25 

 

Although the isolates were not screened for methicillin 

resistance, this result was corroborated by a previous 

study in the same institution that found S. aureus is a 

major contaminant in the NICU.  Fadeyi et al in 2010 

found that medical staff had 52.5% of MRSA carriage 

rate and the NICU accounted for 50.0% of Methicillin 

Resistant Staphylococcus aureus (MRSA) carriage rate 

among healthcare workers in the critical care units 26. 

MRSA awareness level among the Healthcare givers in 

this hospital is just a little above 50.0% with substantial 

proportion of them not realizing the medical implication 

of the organism 27.  

 

Conclusion 
 

The indoor air of NICU of UITH Ilorin is contaminated 

with bacteria to a level beyond what is acceptable. There 

is need to institute measures to maintain acceptable 

bacterial air contamination limit for the safety of the 

babies admitted to the unit and health care givers of the 

unit.  
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Abstract  
 

 

Background: Observable and unobservable characteristics such as gender, place of birth, occupation, health 

related structural and socio economic incentives and the degree of altruism affect decision to donate blood by an 

individual. 

Aims and Objectives: To determine demographic pattern of blood donors and to assess motivational and 

inhibitory factors towards blood donations in Nigeria 

Subjects and method: Seven hundred and fifty eight consecutive consenting blood donors were recruited for the 

study. Before blood donation, structured questionnaire was administered to all donors to determine their socio 

demographic characteristics, motivational and inhibitory factors towards blood donations. 

Results: Majority of the donors were 18-30 years (66.2%) and they were all males. Most were single (64.9%), 

others were married (33.5%) and divorced (1.6%). Students of higher institutions, artisans,  civil servants, self 

employed individuals, corporate individuals and  unemployed individuals constituted 46%, 17.7%, 15.4%, 

12.3%, 4.7% and 4% respectively. Motivational factors included routine medical examination, to save lives of 

relations, as personal voluntary service, as group activity, for a fee and for public recognition in 93.4%, 58.7%, 

27.2%, 7.9%, 2.9% and 9.2% of respondents respectively while inhibitory factors included  fear of HIV test 

results, fear of being infected during donation, lack of enough blood, fear of becoming sexually impotent after 

donation  and fear of donated blood units being used for rituals in 53%, 50%, 24%, 13% and 7% of respondents 

respectively.  

Conclusion: Appropriate educational program during intensive blood donation campaign will help in increasing 

blood donor pool. 
 

Key words: Voluntary; Blood; Donation; Motivation; Inhibition; Nigeria.  

Introduction 
 
 

Safe blood transfusion is an essential component of good 

health care delivery system for any country. Blood 

transfusion safety is part of measures of reducing the 

spread of infectious agents like HIV 1 and 2, Hepatitis B 

and C, Syphilis, prions, and chagas disease. The demand 

for safe blood and blood products is increasing 

nowadays as a result of advancement in the practice of 

clinical medicine and increasing medical emergencies. 

The death toll from road traffic accidents was shown to 

increase to a dangerous level in India due to 

unavailability of blood transfusion services near the 

accident sites1. 
 

Millions of lives are saved through blood transfusions, 

yet the quality and safety of blood transfusion is still a 

concern worldwide but particularly in developing 

nations. Approximately 10-15% of new cases of HIV 

infections are transmitted through unsafe blood 

transfusion. This is because in developing nations, blood 

donations are still being entertained from paid, directed 

and family replacement donors and there is lack of 

adequate virological testing on the blood units collected. 

A nationally (centrally) coordinated blood collection and 

transfusion service using voluntary non remunerated 

blood donors, adequate testing of the blood units for the 

common transfusion transmissible infections using the 

state of the art testing methods as well as appropriate use 

of blood and blood products policy have been 

recommended2. 
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Voluntary non remunerated blood donors are universally 

accepted as the bricks of that edifice called Safe Blood 

Transfusion. Safe blood transfusion has made much of 

today’s surgeries possible with good outcomes.  
 

Although reports from developing countries show the 

preponderance of relative or family replacement donors 

amongst their blood donor panel, all countries admitted 

that the absence of paid blood sellers is not real. They 

exist in replacement donor category2. Both developed 

and developing countries have problems with voluntary 

non remunerated blood donation system3,4. The factors 

that influence an individual’s decision to donate blood is 

a collection of that individual’s specific and observable 

characteristics such as socio demographic factors and 

unobservable characteristics such as the degree of 

altruism5,6. Blood donation has also been shown to 

correlate with the donor gender, place of birth, 

occupation, prior knowledge about blood donation, 

social attitudes as well as health related structural and 

socio economic incentives7. 
 

The attitude and beliefs of the people of Nigeria keep 

them away from voluntary blood donations. Most 

Nigerians will have remunerations to donate or need to 

be coerced to do so for benefits they will derive from the 

hospital3.This study employed community based survey 

to determine the profile, motivational and inhibition 

factors towards blood donations in Ilorin and its environ 

in the north central region of Nigeria. The findings were 

also compared with those of similar studies done within 

and outside Nigeria. 

 

Material and Methods  
 

Seven hundred and fifty eight donors were recruited into 

this study at various sites of blood donations within the 

North Central region of Nigeria during blood donation 

drives organized by the Department of Haematology and 

Blood Transfusion of University of Ilorin Teaching 

Hospital and the Nigerian National Blood Transfusion 

Service (NBTS) within a period of one year (Jan-Dec 

2007. Donation centers were randomly selected. The 

donation centers were University of Ilorin Teaching 

Hospital, University of Ilorin main campus, Kwara State 

University Molete, Federal Medical Center, Lokoja and 

Kogi State University, Ayingba.  

 

Background 

North central region of Nigeria is one out of the six 

geopolitical zones of Nigeria. It consists of six states, 

Kwara, Kogi, Niger, Benue, Nassarawa and Plateau. 

University of Ilorin Teaching Hospital is located in 

Ilorin, the capital city of Kwara State and it serves as a 

referral centre for patients not only within Kwara State 

but also from neighbouring States like Niger, Kogi, 

Ekiti, and Osun states with a total estimated population 

of 15,450,0848. This population consists of people of 

different ethnic and religious groups. More than eight 

different ethnic groups exist with the three major ethnic 

groups in Nigeria, Yoruba, Hausa and Igbo well 

represented. Islam and Christianity are the two main 

religious groups.  

 

The hospital has a standard blood transfusion unit. Less 

than 5% of our donors are voluntary non-remunerated, 

with majority (75%) as family replacement donors and 

the rest (20%) as paid (commercial) donors. In the quest 

for blood transfusion safety, the department in 

collaboration with the North Central Zone of National 

Blood Transfusion Service, located within the region, 

organizes blood donation drives periodically.  

 

Data collection: 

Data was obtained by means of a standard and 

previously tested questionnaire, comprising bio- data, 

socio economic information, educational background, 

motivational and inhibition factors towards blood 

donations as well as respondent’s medical history.  

 

Results 
 

Seven hundred and fifty eight donors aged 18-62 years 

with a mean age of 26±7 years were recruited into this 

study. Majority of the donors (66.2%) fell within the age 

range 18-30 years and they were all males, Table 1. Male 

donors predominated over female donors in all the age 

groups with a male to female ratio of 8.7:1. 

 

Table 1: Distribution of biological factors (Age and Sex) 

among voluntary blood donors: 

Age 

 

Age (years) Frequency (%) 

 18-30 502(66.2) 

 31-50 216(28.5) 

 >50 40(5.3) 

Total  758(100) 
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Sex Male 680(89.7) 

 Female 78(10.3) 

Total  758(100) 

Table 2 shows the demographic patterns of all the 

donors. Most of the donors (64.9%) were single, 33.5% 

were married while 1.6% were divorced. The most 

common tribe among the donors was the Yoruba tribe 

(87%) followed by the Hausa tribe (1.6%) and then the 

Igbo tribe (1.5%) with other minor tribes constituting 

7.9%.  

 

Table 2: Socio economic factors influencing Voluntary 

Blood Donations 

Marital status 

 

Total 

Single 

Married 

Divorced 

492(64.9) 

254(33.5) 

12(1.6) 

758(100) 

Ethnic origin 

 

 

 

Total 

Yoruba 

Hausa 

Igbo 

Others 

675(89) 

12(1.6) 

11(1.5) 

60(7.9) 

758(100) 

Educational 

background 

 

 

Total  

University 

Secondary 

school 

Primary 

None 

433(57) 

238(31.4) 

83(11) 

4(0.5) 

758(100) 

Religion 

 

 

Total 

Islam 

Christianity 

Traditional 

411(54.2) 

341(45) 

6(0.8) 

758(100) 

Occupations 

 

 

 

 

 

Total 

Civil servants 

Corporate 

organization 

Artisans 

Self employed 

Unemployed 

Students 

117(15.4) 

36(4.7) 

134(17.7) 

93(12.3) 

30(4) 

348(46) 

758(100) 

 

Educational background influenced the decision to 

donate blood in this study as most, 57%, of the donors 

were university graduates as against 31.4% who were 

secondary school leavers, 11% primary school leavers 

and 0.5% uneducated individuals. The two main 

religions in the region significantly contributed to blood 

donation pool, 54.2% and45% for Islam and Christianity 

respectively. Considering the occupational status of the 

donors, most (46%) were students of higher institutions, 

followed by artisans (17.7%), civil servants (15.4%), self 

employed individuals (12.3%), corporate (4.7%) and 

unemployed individuals (4%). 

Table 3: Motivational and inhibitory factors to voluntary 

blood donation. 

Factors Frequency (%) 

Motivation:  

Routine Medical Check-ups 708(93.4) 

To save lives of relations 445(58.7) 

As personal voluntary service 206(27.2) 

As group activity 60(7.9) 

For a fee 22(2.9) 

For public recognition 70(9.2) 

Total 758(100) 

Inhibitory:  

Fear of HIV test result 405(53) 

Fear of being infected during 

donation 

379(50) 

 

Lack of enough blood 180(24) 

Fear of becoming sexually 

impotent after donation 

98(13) 

 

Fear of donated blood being 

used for rituals 
54(7) 

Total                                                                                                                                       758(100) 

 

Almost all the donors (93.4%) were motivated to donate 

blood because of routine medical examinations carried 

out during blood donations, while 58.7%, 27.2%, 7.9%, 

2.9% and 9.2% donated blood to save lives of relations, 

as personal voluntary service, as group activity, for a fee 

and for public recognition respectively.  

 

 More than half of the donors (53%) were skeptical to 

donate blood for fear of HIV test results while 50%, 

24%, 13% and 7% were skeptical for fear of being 

infected during donation, for lack of enough blood, for 

fear of becoming sexually impotent after donation and 

for fear of their donated blood units being used for 

rituals. 

 

Discussion 
  

In this study, male donors predominated. This is in 

keeping with other studies conducted within and outside 

Nigeria9,10. This could be attributed to the wrong believe 
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that females are weaker sex and males have more blood 

than females.  Previous research also found a belief that 

some people’s blood is stronger than others11. This is 

contrary to what obtains in other climes where there are 

almost equal sex distributions among blood donors12. 

Young blood donors between the ages of 18 and 30 years 

predominated in this study similar to findings in some 

studies 13, but contrary to ages 30 to 40 years found in 

other studies3 in Nigeria.  

 

Bachelors and spinsters contributed more to the blood 

donor pool than the married and divorced individuals. 

Educational status affected the willingness to donate 

blood in this study as more than half (57%) of all the 

donors were high school graduate. This also reflected in 

the socio economic status as most of the donors (46%) 

were also students. These patterns were similar to the 

findings in other studies 6,14.  

 

Routine medical check-ups, to save lives of relations and 

personal voluntary service are the main motivational 

factors for blood donation in this study, similar to 

findings in other studies 15. Because of poverty and 

ignorance, most people in developing countries consider 

blood donations as a cheap means of having medical 

check-ups and because of the importance attached to 

family, saving lives of family members is considered a 

Godly act. A blood donation campaign program 

incorporating free medical check-ups may be of great 

benefit in developing nations to attract blood donors. 

 

The fear of HIV test result and the fear of becoming 

infected during blood donation are major inhibitory 

factors in about half of all our donors. This is similar to 

findings in most studies in developing countries16,17. 

Voluntary Counseling and Testing (VCT) can therefore 

be incorporated into blood donation drives and 

campaigns. 

 

Other perceived inhibitory factors like fear of becoming 

impotent after blood donation or fear of the donated 

blood being used for rituals should be thoroughly 

addressed during blood donation campaigns. 

 

 

Conclusion 
 

Proper education and enlightenment programs are 

necessary in developing countries to attract first time 

donors and to improve retention in the blood donor pool 

as most of the donors in this study are young. Female 

donors can also be increased through proper education 

and counseling. 

isolates3,4,5. 
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Abstract  
 

Background: The reproductive health of adolescents and young women is integral to the wellbeing of a society. 

This study was carried out to determine current sexual practices and contraceptive usage among female 

undergraduate students in a South-south, Nigerian tertiary institution. 

Methods: It was a cross-sectional questionnaire based survey of first year female university undergraduates. Pre-

tested questionnaire was used to elicit information on socio-demographic variables and sexual and contraceptive 

practices. Descriptive statistics was used and SPSS software version 20.0 was used for analysis. 

Results: Among the 200 students sampled, 186 completed the questionnaire. One hundred and twenty (64.5%) 

students were currently sexually active. The mean age of sexual debut was 19.3 years. Most had one sexual 

partner 72(60%).  Sources of Information on reproductive health was in the main from the mothers (48.4%) with 

information from teachers accounting for only 9.7%. The contraceptive method mostly in use was the male 

condom (30.6%). 

Virtually all the respondents knew about HIV/AIDS (98.4%) . 

Conclusion: There is a high level of sexual activity and low contraceptive use among female undergraduate 

students in South-South Nigeria. More reproductive health education and promotion is necessary to safeguard 

their sexual health. 

 

Keywords: Sexual behavior, premarital sex, contraception, female undergraduates, Nigeria 

Introduction 
 

 

Adolescents and young adults constitute a significant 

proportion of the world's population. Over one-quarter of 

the world's population is between the ages of 10 and 24 

and close to 90% of the world's young people live in 

developing countries 1. The periods of adolescence and 

youth are the most productive and energetic times, 

characterized by risky behaviors including exploratory 

sexual practices. Due to their population base, their 

sexual and reproductive health behaviors critically affect 

the global wellbeing and population growth pattern 2.  

Most University students belong to this age group and it 

is around this age group that that high-risk behaviors are 

initiated. Young  adults  at  university  are  often  left  

unsupervised  by  both  their  parents  and teachers,  who  

assume  that  they  are,  mature  enough  to  protect  their  

own  sexual  and reproductive health (SRH) 3.   

Pre-marital  sex  is  any  sexual  activity  with  an  

opposite  sex partner  or  with  same  sex  partner  before  

he/she  has  started  a marriage  life  4.  The  term  is  

usually  used  to  refer  to intercourse  before  a  

marriage. The proportion of sexually active adolescents 

has been on the increase worldwide including Nigeria 5-7.  

Early onset of puberty and increasing age of marriage 

(due to educational pursuits which delays marriage) has 

been shown to be on the increase in many African 

countries 4.  This increases the risk of premarital sexual 

activity thus exposing them to unwanted pregnancies, 

unsafe abortions and STIs 

University  life  is  characterized,  for  many  students,  

by  more independence  and  opportunities  for  social  

mixing  than  before. The result of such sexual 
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experimentation includes unplanned and or unwanted 

pregnancies that leads to abortions, (mostly unsafe), and 

sexually transmitted infections including HIV/AIDS 9,10 

The practice of premarital sex among undergraduates has 

both economic and health implications on the individual 

and the society at large.  

Early   sexual   debut   increases   young   peoples’   risk 

for   infection   with   HIV   and   other STIs.Youthswho 

  begin   early   sexual   activity   are   more   likely   to   

have  high‐risk   sex   or   multiple   partners   and   are 

more likely to have unmet contraceptive needs  1,11. 

 Forced premarital sex will lead to mental depression and 

dilemma. Getting pregnant through premarital sex is 

another disastrous consequence of premarital sex.  One  

in three  (34%)  females  became  pregnant  at  least  

once  before  age 20.  Even  though,  the  reproductive  

health  problem  of  young people  is  critical  among  

both  sexes:  young  girls  are  more affected  because  of  

their  biological,  economic  and  social vulnerability, for 

example, Nigerian National Agency for Control of 

HIV/AIDS (NACA) reported a prevalence of 4.1% in 

people between 15 and 24 years, with adolescent girls 

three times more vulnerable than boys at the same age  
12,13,14,15.The absence of contraceptive services in tertiary 

institutions has further led to increased rates of unwanted 

pregnancy, unsafe abortions and STIs among 

undergraduates of these institutions 16,17. 

This study therefore aimed at determining the prevalence 

of premarital sex, its associated factors and current 

contraceptive practices in a Nigerian tertiary institution. 

This could form the basis for instituting preventive 

measures in our tertiary institutions. 
 

 

 

Material and Methods  

 

Setting 

The study was carried out at the Ambrose Alli 

University, Ekpoma, which is located in the Esan central 

senatorial district of Edo State. It was established in 

1981 by the then governor of Bendel State (now Edo and 

Delta States), Professor Ambrose Folorunsho Alli 

(1979–1983). First known as Bendel State University, 

then Edo State University, it was later changed to its 

present name in commemoration of Professor Ambrose 

Folorunso Alli . The University operates as a campus 

which is residential for students and some staff; although 

privately arranged off-campus accommodation is 

increasingly being sort after by many prospective 

candidates. The current student population is about 

28,000. 

 

Study design 

This was a cross sectional study in which a pre-tested, 

close-ended, self–administered questionnaire was 

completed by first year undergraduate students who were 

the eligible participants. The questionnaire enquired 

about socio-demographic characteristics of the 

participants, access to sex education, age of sexual 

debut, sexual and contraceptive practices in the last one 

year, number of sexual partners, etc. The sample size of 

200 was determined with standard technique at 95% 

confidence level. The questionnaire was pretested for 

content validity using 10 final year undergraduate 

students comprising of 5 males and 5 females. The 

Ethical and Research Committee of the Irrua Specialist 

Teaching Hospital approved the study and verbal 

consent was obtained from each participant before 

administration of the questionnaire. 

 

Data analysis 

The data collected was analyzed using SPSS version 20 

(SPSS, Chicago, Ill USA) and presented using 

descriptive statistics (numbers and percentages). 

Ethical clearance for this study was obtained from the 

Research and Ethics Committee of Faculty of Clinical 

Sciences University of Ilorin. Letter of permission for 

the study was obtained from the SMOE and the SUBEB 

for the private and public primary schools respectively. 

Consent of respondents was obtained, hence 

participation was voluntary. Confidentiality of 

information provided was also be maintained. 

Participating schools had the benefit of knowing the 

extent of prevalence of dental caries in their respective 

schools which can serve as a base line data for future 

evaluation and also identify the areas of treatment need 

and need for improvement of oral hygiene in their 

respective schools, thus making the school a healthier 

and safer place for all the members of the school 

community. 

 

Results 
 

A total of 200 copies of the questionnaire were 

administered, but 186 respondents completed the 

questionnaire, giving a response rate of 93%. Mean age 

of the respondents was 21.3 ± 2.78 years; the age group 

with the highest frequency in the study was 20-24 
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accounting for 62.9%. Most of the students, 183 

(98.4%), were single while 3(1.6%) were married. 

(Table1). 

 

Table 1: Socio-demographic characteristics of 

respondents 

Variables n (%) 

Age group (yrs) 

15-19 48 (25.8) 

20-24 117 (62.9) 

25-29 18 (9.7) 

>/= 30 3 (1.6) 

Total 186 (100.0) 

Mean age 21.3±2.78  

Sex  

Female 186 (100.0) 

Male 0 (.0) 

Total 186 (100.0) 

Educational Status  

Full Time 186 (100.0) 

Part Time 0 (.0) 

Total 186 (100.0) 

Religion  

Christianity 186 (100.0) 

Muslim 0 (.0) 

Total 186 (100.0) 

Marital  

Married 3 (1.6) 

Single 183 (98.4) 

Total 186 (100.0) 

Tribe  

Bini 63 (33.9) 

Esan 63 (33.9) 

Etsako 12 (6.5) 

Others 48 (25.8) 

Total 186 (100.0) 

 

Among the participants, 120(64.5%) reported ever 

having sexual intercourse. The mean age of sexual debut 

was 19.3 years. Among those who were sexually active, 

72(60%), reported having only one sexual partner, 

28(23.3%) had 2 partners and 20(16.7%) had 3 or more 

sexual partners. fifty-eight (48.3%) students had 

unwanted pregnancies which were all voluntarily 

terminated. (Table 2) 

 

Sources of the sex information was from mothers in 

90(48.4%) respondents. Only 18(9.7%) students 

obtained formal sex education from school (Table 3). 

Table 4 shows that all the respondents were aware of at 

least one method of contraception. The male condom 

was most frequently used 57 (30.6%) followed by oral 

contraceptive pills and Periodic abstinence 36(19.4%). 

Only 8.1% 0f respondents used emergency 

contraception. 

 

Table 2: Sexual experiences and practices of female 

undergraduate students of Ambrose Alli University 

Variable Frequency, 

N=186 

Percentage 

Sexually active n=186  

Yes 120 64.5 

No 66 33.5 

Age at sexual debut*, n=120  

<16 28 23.3 

≥16 92 76.7 

Number of Sexual partners, n=120  

1 72 60.0 

2 28 23.3 

>2 20 16.7 

Previous unwanted 

pregnancy n=120  
58 48.3 

*Mean age at sexual debut was 19.3years, 
**multiple responses were allowed 

 

Table 3: Knowledge of reproductive health and sources 

of information 

 N (%) 

Respondents Assessment Of Period Of Puberty 

Adolescence 120 (64.5) 

Adulthood 18 (9.7) 

Teenagers 48 (25.8) 

Respondents Most important source of information 

Books/Magazines 15 (8.1) 

Doctors 27 (14.5) 

Father 12 (6.5) 

Mother 90 (48.4) 

Relatives 3 (1.6) 

Sister 21 (11.3) 

School Teacher 18 (9.7) 

Respondents preference on Source of Information 

Doctors 96 (51.6) 

Father 6 (3.2) 

Mother 66 (35.5) 

Sister 3 (1.6) 

School Teacher 12 (6.5) 

Video/Films 3 (1.6) 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4650875/table/T2/
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In table 5, virtually all the respondents knew about 

HIV/AIDS (98.4%).Majority (67.7%) of the respondents 

are aware that pain during urination is one of the 

symptoms of sexually transmitted infection in a man, 

other signs/symptoms were discharge from penis 

(27.4%) and ulcers/sores in genital area (4.8%). 

 

Table 4: Knowledge and use of contraceptive methods 

 n (%) 

Knowledge On Methods Of Contraception 

Periodic Abstinence 36 (19.4) 

Pill 36 (19.4) 

Injection 9 (4.8) 

Condom 57 (30.6) 

Emergency pill 15 (8.1) 

Withdrawal 33 (17.7) 

Perception on most suitable method of 

Contraception for Young people 

Periodic Abstinence 84 (45.2) 

Pill 9 (4.8) 

Injection 6 (3.2) 

Condom 30 (16.1) 

Emergency Pill 3 (1.6) 

Withdrawal 39 (21.0) 

No Idea 3 (1.6) 

Total Abstinence 12 (6.5) 

Respondent's or Partner's Choice Of Contraceptive 

Method 

Periodic Abstinence 9 (13.6) 

Pill 12 (18.2) 

Condom 24 (36.4) 

Emergency Pill 3 (4.5) 

Withdrawal 18 (27.3) 

 

Vaginal discharge was the main symptom in females 

(69.4%), while pain during urination (14.5%) and 

ulcers/sores in genital area were among the symptoms 

noted (16.1%). 

 

The preferred place of treatment of STI by majority of 

the respondents is the hospital (95.2%), while other 

places include the health center (3.2%) and medical 

center (1.6%).  (Table 6). 

 

Table 5: Knowledge of HIV/AIDS and STI 

 Don't 

know 

False True 

 n (%) n (%) n (%) 

Respondent

s 

Knowledge 

of HIV or 

AID 

  3 (1.6) 183 (98.4) 

Respondent

s Perception 

On 

Possibility 

Of Curing 

AIDS 

 

39 

(21) 129 (69.4) 18 (9.6) 

Respondent

s Perception 

that a HIV 

person 

always look 

Emaciated 

or 

Unhealthy 

   

21 

 (11.3) 84 (45.2) 81 (43.5) 

Respondent

s Perception 

that a 

Simple test 

can be done 

to ascertain 

whether a 

person have 

HIV or not 

     

15 

(8.1) 30 (16.1) 141 (75.8) 

Respondent

s Perception 

of Sexually 

Transmitte

d Disease 

apart from 

HIV/AIDS  

       

9 

(4.8) 9 (4.8) 168 (90.4) 

 

Table 6: Knowledge of HIV/AIDS and STI cont’d 

 n (%) 

Respondents Knowledge of the Signs and Symptoms 

of Sexually Transmitted Infection in a Man 

Discharge from Penis 51 (27.4) 

Pain during Urination 126 (67.7) 

Ulcers/sores in Genital area 9 (4.8) 

Respondents Knowledge of the Signs and Symptoms 

of Sexually Transmitted Infection in a Woman 

Vaginal Discharge 129 (69.4) 

Pain during Urination 27 (14.5) 

Ulcers/sores in Genital area 30 (16.1) 

Respondents Preferred Place of Treatment of 

Sexually Transmitted Disease 

Health centre 6 (3.2) 
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Hospital 177 (95.2) 

Medical Centre 3 (1.6) 
 

 

Discussion 
 

From our study, we found that 64.5% of female 

university undergraduates in South-South, Nigeria were 

currently sexually active. The mean age of sexual debut 

was 19.3 years. The observed age at sexual debut is 

comparable to the findings by Cadmus and Owoaje in 

Ibadan, Nigeria 18. It is also similar with the findings in 

South Africa and Ireland 19, 20 . 

 

 The finding that most of those who were sexually active 

had one sexual partner highlights  the fact that there 

seems to be a decline in the prevalence of multiple 

sexual partners when compared to earlier trend among 

the undergraduates in the region .The prevailing 

HIV/AIDS epidemics appear to have exerted positive 

constraint on sexual explorations. 

 

Among the respondents, there was high level of 

information about sex, mostly from informal sources-

peers, media, religious homes, etc. Dependence on peers 

and the media for sex information puts the average 

adolescent at risk of gross misinformation. The current 

educational policy in Nigeria does not provide for 

integration of sexuality education in the school 

curriculum 21. School sex education had been reported as 

poor since teachers were often too embarrassed and ill-

prepared to broach the subject with the students 22. 

Outcome from this study demonstrates that the situation 

has not changed. It is commendable that almost half of 

the participants had access to sex information through 

their families (parents and siblings). 

 

A sequel of unprotected intercourse is unwanted 

pregnancy which occurred in 48.3% of the sexually 

active students. Unwanted pregnancy among teens and 

young people account for about three million unsafe 

abortions worldwide and the incidence seems to be on 

the rise 23. Although abortion is not legalized in our 

setting, all the girls procured it somehow. Available 

evidence in Nigeria revealed that over 80% of 

adolescents who have an unwanted pregnancy seek the 

option of induced abortion with many of them using 

dangerous and unsafe methods 24. The economic 

implication of treating complications of unsafe abortion 

is profound which often steers the debate on review of 

our abortion legislation. 

 

Among the respondents using contraceptives, the 

commonest method was male condom. This is similar 

with some previous studies .The high prevalence of male 

condom in our environment is probably due to ease of 

over-the-counter purchase and its cheap prices. More so, 

paucity of adolescent-friendly centres coupled with 

judgmental attitude of health workers may preclude the 

students from accessing health clinics for other 

contraceptive methods 25. Though use of male condom 

was popular, its consistent and proper use is important to 

achieve effective protection against sexually transmitted 

infections including HIV/AIDS and unwanted 

pregnancy.  

 

A limitation of the study was that the sexual and 

contraceptive practices were self-reported. This 

limitation was, however, tackled by the assurance of 

confidentiality and anonymity of the respondents, 

considering that sexual activity is a sensitive matter. It 

was believed that the responses provided were correct. 

Also, the need to recall sexual and contraceptive activity 

was addressed by limiting the period of sexual and 

contraceptive practices to the year of the survey. 

 

Conclusion 

 

Our study showed a high level of sexual activity among 

female undergraduates although involvement in multiple 

sexual relations tends to be reducing. Contraceptive 

knowledge was very high, but was not matched with 

consistent use. Planned, formal sex education was 

grossly deficient as the students relied on peers, media, 

religious houses and relatives for sex information in 

which its healthy content could not be guaranteed. 

 

More advocacies in promotion of sexual and 

reproductive health among the youth are still essential in 

the Nigerian setting. Youth-friendly centres should be 

established in all tertiary institutions to enable the 

students to access unrestricted reproductive health 

information and care. Trained counselors with requisite 

competence in provision of sex education should be 

available in all institutions, and their services should be 

well known to all students. Sex education curriculum 

should be incorporated and taught in our schools. 
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Abstract  
 

Background:  Heart failure is a common complication of anaemia in children. It is also an important cause of 

mortality in these children.  Electrocardiography was used to study the heart of children presenting in Irrua 

Specialist Teaching Hospital in anaemic heart failure.  

 Subject and Method: Consecutive patients with anaemia were recruited from the  Paediatric Unit of Irrua 

Specialist Teaching Hospital (ISTH), Irrua, Edo state, Nigeria between September and December 2009. Ninety 

four children (cases) aged 6 months to 16 years with anaemia (packed cell volume (PCV) <33%) and 94 age and 

sex- matched controls without anaemia (PCV >33%) were examined. Eleven patients (11.7% of the 94 anaemic 

cases) were in anaemic heart failure. Each case and control was assessed clinically following which the 

cardiovascular function was evaluated using electrocardiography. Data was analysed using the appropriate 

statistical test. P-values less than 0.05 were taken as indicative of statistical significance. 

Results: A total of 188 children were evaluated. Eleven patients were in anaemic heart failure.  The prevalence of 

ECG abnormalities was 100% in the cases with anaemic heart failure as against 40.4% in the controls. This was 

statistically significant ( p<0.0001). There was a statistically significant number of cases with sinus tachycardia 

(p=0.0001).  Other abnormalities recorded were LVH, RVH, LQTc, ST segment depression and rSR conduction 

pattern.  

Conclusions: The major effect caused by anaemic heart failure on the heart of children is sinus tachycardia. 

 

Keywords: Anaemia,  Heart failure, Electrocardiographic changes, Left ventricular hypertrophy (LVH) 

Introduction 
 

 

Housing is one of the most important basic necessities of 

mankind and it is known to tremendously affect human 

health and well-being.1 It is widely acknowledged that 

adequate housing is essential for good life, is a key 

requirement for an efficient and satisfied labour force 

and the foundation of satisfactory community life.2 

Materials and Methods 
 

The study was a prospective study of the ECG changes 

in  188 children between the ages of  6 months and 16 

years seen in the Paediatric Department of ISTH  over a 

three month period.  Anaemia in this study was defined 

as PCV ˂33%. 3,4,18 The cases with anaemia were 94 in 

number  and the controls were  94  and had PCV of 33%  

and above. The subjects were categorized into 5 groups 

in line with standard practice : 6-<12 months, 12-<36 

months, 36-<96 months, 96-<144 months and 144-<192 

months.19  The anaemic cases were further classified  

into  sickle cell anaemia subjects (SCA) or non-SCA 

subjects based on their genotype and  patients in  

anaemic heart failure (AHF) or not in AHF. Anaemia  

was classified as mild, moderate or severe . Mild 

anaemia was defined as haematocrit of less than 33% but 

greater than or equal to 30%, moderate anaemia as 

haematocrit  of less than 30% but greater than or equal to 

21% and severe anaemia as haematocrit of less than 

21%.20 

 Children with diagnosed or suspected congenital or 

acquired heart disease, renal impairment , diarrhoeal 

disease and children on cardiovascular acting drugs like 

antihypertensives and β-agonists were disqualified from 

the study.  
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The weight, height, pulse rate, and blood pressure of 

each child was taken using standard equipments.  Blood 

samples were collected for genotype and PCV check. A 

resting period of not less than 30 minutes was given to 

calm each child before an ECG was performed. This was 

to ensure that the values obtained are truly representative 

of their resting state. 

 

The ECG was recorded with a portable commercially 

available BTL-08 SD ,3 channel  machine with a 

sampling frequency of 1000 Hz.  The ECG parameters 

were read from the ECG tracing and the normal 

references were from Myung Park’s “How to read 

Paediatric ECGs”19 unless otherwise stated . The 

parameters checked were rhythm, rate, frontal plane axis 

of the QRS and T waves, QRS-T angle , PR, QRS  

complex duration, QT interval, QTc, P  wave duration 

and amplitude, ST elevation  or depression and T wave 

amplitude and duration. 

 

The data was analysed using Microsoft Excel 

programme 2002  and  Statistical Package for Social  

Sciences (SPSS) version 16.  Means and standard 

deviations of various ECG variables were determined. 

Independent Student’s t test was used to compare the 

means of ECG variables between cases and controls. 

Analysis of variance was used to analyse more than two 

sample means and chi-squre test was used for the 

analysis of discrete data. P-value <0.05 was considered 

to be statistically significant.  
 

Results 
 

A total of 188 children were recruited for the study 

comprising 94 cases who were  anaemic with PCV < 

33% and 94 controls who were not anaemic with PCV ≥ 

33%.     The ages of the children ranged from 6 months 

to 16 years .  Eleven (11.7%) cases (52.4% of those with 

severe anaemia) were in anaemic heart failure. Table I 

shows the distribution of the severity of anaemia among 

the cases. 

Table I. Distribution of the severity of anaemia among 

the cases  

 

Variables 

Severity of anaemia 

Mild Moderate Severe 

No of cases (%) 30 (31.9) 43(45.7) 21(22.3) 

Mean (±SD) 

PCV 31.1(0.88) 

 

25.2(2.43) 

 

16.6(4.3) 

            
 

A Table II: Age group, sex distribution and genotype of 

cases in AHF 

Age 

group 

       Non-SCA        SCA Total 

 Male Female Male Female  

6- < 12 0 1 0 0 1 

12- < 36 0 4 0 0 4 

36- < 96 3 0 2  0 5 

96- < 144 0 0 0 0 0 

144 -< 

192 

0 0 1 0 1 

Total 3 5 3 0 11 

 

Table III:  ECG parameters  in the non-SCA  female 

cases in AHF and controls in the 12-<36 months age 

group  

 

Three of the 11 cases (27.3%) had SCA while 8 (72.7%) 

were  non-SCA cases. All the eight without SCA had 

haemoglobin genotype AA (HbAA). The mean PCV in 

Parameters Non-SCA , 

AHF  n = 4  

Mean ± SD 

(range) 

Controls   n 

=3 

Mean ± SD 

(range) 

t- 

value 

p-  

value 

Heart rate 179.3  ± 15.5 

(150-187) 

93.3 ± 5 

(90-100) 

8.9 0.00 

 

QRS axis 

(degrees) 

37.5 ± 28.7 

(0-60) 

0.0 ± 17.3 

(-30-0) 

2.5 0.05 

 

T axis 

(degrees) 

37.5 ± 28.7 

(0-60) 

30 ± 0.0 

(30) 

0.4 0.68 

 

QRS-T 

angle 

(degrees) 

15 ± 17.3 (0-

30) 

40 ± 17.3 

(30-60) 

-1.9 0.12 

P amplitude 

(mm) 

0.85 ± 0.45 

(0.5-1.5) 

1.6 ± 0.04 

(1.1-1.8) 

-2.2 0.08 

P duration 

(seconds) 

0.06 ± 0.02 

(0.04-0.08) 

0.06 ± 0.03 

(0.04-0.08) 

-0.2 0.87 

PR interval 

(seconds) 

0.11 ± 0.01 

(0.1-0.12) 

0.13 ± 0.03 

(0.1-0.16) 

-1.4 0.23 

QRS duration 

(seconds) 

0.05 ± 0.01 

(0.04-0.08) 

0.06 ± 0.03 

(0.03-0.08) 

0.7 0.52 

QT interval 

(seconds) 

0.22 ± 0.01 

(0.22-0.24) 

0.32 ± 0.0 

(0.32) 

-16.1 0.00 

QTc 0.39 ± 0.02 

(0.36-0.42) 

0.43 ± 0.1 

(0.4-0.5) 

-1.4 0.23 

R amplitude 

in V1 (mm) 

7.5 ± 3.7 (3-

11) 

4.7 ± 1.2 

(4-6) 

1.3 0.27 

R amplitude 

in V6 (mm) 

12 ± 2.8 (8-

14) 

14.7 ± 2.3 

(12-16) 

-1.3 0.24 

R/S ratio in 

V1 

2.03 ± 

2.7(0.3-6) 

0.8 ± 0.2 

(0.7-1) 

0.8 0.48 

R/S ratio in 

V6 

10.25 ± 3.3 

(8-14) 

7.3 ± 1.2 

(6-8) 

1.4 0.21 
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the SCA cases was 10.3±6.8%  and the mean in the non-

SCA was 16.7± 4.9 %. The difference was not 

statistically significant ( t = -1.76, p = 0.11).  Table II 

shows the age groups, sex and genotype of the cases in 

anaemic heart failure.  

Analysis of the ECG changes in the anaemic heart 

failure ( AHF) cases was not possible among all the age 

groups and sexes due to too few or absence of cases in 

these groups. Analysis of the ECG of the non-SCA 

females in AHF in the 12- <36 age group is shown on 

Table III. There was a statistically higher mean heart rate 

in the non-SCA cases than the controls (t = 8.9, p = 

0.000) and a statistically lower mean QT interval in the 

non-SCA cases than the controls (t = -16.1, p = 0.000). 

Table IV:  ECG parameters in the non-SCA and SCA 

male cases in AHF and controls in the 36- < 96 months 

age group 

Table IV shows the ECG parameters in the non-SCA and 

SCA male  cases  in AHF in the 36-<96 months age 

group compared with the controls. There were no 

statistically significant differences in  the mean values of 

all the ECG parameters in the three groups of subject but 

the  mean heart rate, QTc, RV1, RV6, R/SV1 and R/SV6 

were higher in the cases than in the controls. 
 

The prevalence of ECG abnormalities in the non-SCA 

and SCA cases in heart failure was 11/11 (100%). The 

relationship between the presence of heart failure and the 

prevalence of ECG abnormalities in the cases is further 

illustrated in figure 1. 

  
Figure 1:  Frequency of ECG abnormalities in cases in 

anaemic heart failure and controls 

NSCAHF = Non-SCA in heart failure, SCAHF 

= SCA in heart failure 

The frequency  of individual abnormalities in the AHF 

cases is shown on Table V.  

   

Table V: The ECG abnormalities in Cases in AHF and  

controls. 

ECG 

abnormalities 

 Non-

SCA             

n=8 (%) 

SCA 

cases 

n=3 (%) 

Controls 

  n=94 

(%) 

X2 p-

value 

Sinus 

tachycardia 

8(100) 3 (100) 13(13.8) NA NA 

LVH 2(25 ) 2 (66.7) 21(22.3) NA NA 

RVH 1(12.5) 0 (0) 4(4.3) NA NA 

Long QTc 1(12.5) 1 (33.3) 7(7.4) NA NA 

ST segment 

depression 

0(0) 1(33.3) 0(0) NA NA 

rSR pattern 0(0) 1 (33.3) 3(3.2) NA NA 
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Parameters Non-SCA 

M=3 

 Mean ± SD 

(range) 

SCA  M=2 

Mean ± 

SD (range) 

Controls  

M=17 

Mean ± SD 

(range) 

F p-  

value 

Heart rate 131.7 ± 

13.3 (126-

150) 

130.5 ± 

7.7 (125-

136) 

102.9 ± 

23.9 (55-

150) 

1.1 0.35 

QRS axis 

(degrees) 

60 ± 0.0 

(60) 

15 ± 63.6 

(-30-60) 

58.2 ± 22.4 

(0-90) 

2.7 0.09 

T axis 

(degrees) 

50 ± 17.3 

(30-60) 

45 ± 21.2 

(30-60) 

44.1 ± 15.4 

(30-90) 

0.2 0.84 

QRS-T 

angle 

(degrees) 

10 ± 17.3 

(0-30) 

30 ± 42.4 

(0-60) 

19.4 ± 23.6 

(0-60) 

0.4 0.67 

P amplitude 

(mm) 

1.5 ± 0.76 

(0.6-2) 

1.5 ± 0.7 

(1-2) 

1.5 ± 0.5 

(0.8-2) 

0.0

02 

0.98 

P duration 

(seconds) 

0.06 ± 0.02 

(0.05-0.08) 

0.06 ± 

0.02 (0.04-

0.08) 

0.07 ± 0.01 

(0.05-0.1) 

0.9 0.39 

PR interval 

(seconds) 

0.13 ± 0.02 

(0.12-0.16) 

0.13 ± 

0.01 (0.12-

0.14) 

0.14 ± 0.02 

(0.11-0.17) 

0.1 0.87 

QRS 

duration 

(seconds) 

0.07 ± 0.01 

(0.06-0.08) 

0.05 ± 

0.01 (0.05-

0.06) 

0.06 ± 0.01 

(0.03-0.08) 

2.0

4 

0.16 

QT interval 

(seconds) 

0.33 ± 0.3 

(0.3-0.36) 

0.28 ± 0.0 

(0.28) 

0.3 ± 0.03 

(0.22-0.36) 

1.2 0.33 

QTc 0.42 ±0.02 

(0.4-0.44) 

0.41 ± 

0.01 (0.4-

0.42) 

0.40 ± 0.03 

(0.35-0.48) 

0.3 0.76 

R amplitude 

in V1 (mm) 

8.6 ± 1.2 (8-

10) 

11 ± 4.2 

(8-14) 

7.5 ± 3.4 (1-

12) 

1.1 0.35 

R amplitude 

in V6 (mm) 

18.3 ± 10.2 

(11-30) 

17 ±4.2 

(14-20) 

13.9 ± 5.5 

(8-32) 

0.8 0.46 

R/S ratio in 

V1 

0.73 ±0.51 

(0.3-1.3) 

 0.9 ± 0.3 

(0.7-1.1) 

0.61 ±0.4 

(0.1-1.8) 

0.5 0.61 

R/S ratio in 

V6 

18.3 ± 10.2 

(11-30) 

17 ± 4.2 

(14-20) 

12.2 ± 6.8 

(3.5-32) 

1.2 0.32 
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LVH = Left ventricular hypertrophy, RVH = Right ventricular 
hypertrophy, n=number of subjects 

 

Discussion 

Anaemic heart failure is a common complication of 

anaemia in children in developing countries 16,17 The 

eletrocardiographic findings in anaemic heart failure 

were documented in this study.  

Eight of the non-SCA cases and 3 of the SCA cases  

were in heart failure and the abnormalities seen in these 

cases  were compared with the controls. There was a 

dearth of literature with which to compare the findings in 

AHF. All (100%) the non-SCA  and SCA cases in AHF 

had ECG abnormalities. The major abnormality in the 

AHF cases was sinus tachycardia which occurred in 

100% of them .  The higher prevalence of sinus 

tachycardia in the cases is similar to the finding by  

Feiner et al21 and Van der Linden22 but the cases in their 

study were  not in anaemic heart failure. 

Increased heart rate in anaemia is one of the 

compensatory mechanisms to increase oxygen supply to 

the vital organs like the brain and the heart.12 Myocardial 

ischemia resulting from  imbalance between myocardial  

oxygen supply and demand may also be a contributory 

factor to the observed increased heart rate. 12,23  The heart 

is a flow dependent organ,  so , coronary blood flow 

must be increased to increase oxygen delivery to the 

heart12,23 as there is increased oxygen consumption in 

anaemia both at rest and during exercise.24 The SCA 

cases in AHF had a higher prevalence of all the ECG 

abnormalities found in AHF. This may be due to the 

chronic anaemia which may have caused these changes 

prior to the heart failure. These abnormalities are in 

agreement with the hyperdynamic syndrome ,  

pulmonary congestion and volume overload  that is 

associated with AHF25 and also the presence of 

myocardial infarction.   

The study also showed that the  SCA cases in AHF had a 

lower mean PCV (10.3 ±6.8%) than the non-SCA cases 

in AHF (16.7 ±4.9%) . SCA is a chronic anaemic state. 

The heart of the cases must have adapted over a long 

period to the anaemic state and therefore would require a 

lower PCV to go into failure than patients with acute 

anaemic states.  The  PR interval was  shorter and mean 

heart rate faster in non-SCA  AHF cases.   

 A total of 3 (37.5%) of the non-SCA, AHF and 

2(66.7%) SCA , AHF cases had ventricular hypertrophy.   

These findings are similar to  the findings by previous 

workers10,26 in patients with anaemia.  In anemia there is 

increased sympathetic activity and vasodilation  which 

results in  increased cardiac output, heart rate and 

contractility and leads to volume mediated ventricular 

dilatation. 

ST  segment depression is  an indicator of myocardial 

ischemia and usually occurs when coronary blood flow 

can no longer match myocardial oxygen demand.22 

Anaemia is the commonest non coronary cause of ST 

segment depression.27 In the present study only one case 

had ST segment depression. This case  was critically ill. 

He also had right ventricular hypertrophy, and had a 

PCV of 5% . 

The rSR’  conduction pattern  seen in one SCA case 

maybe an indication of ventricular hypertrophy or 

conduction disturbance. 28 The QRS duration were within 

normal limits in this case and this is in keeping with the 

normal variants. 28             

One patient each in the SCA (33.3%) and non-SCA 

(12.5%) had long QTc.  Prolongation of the QTc, which  

can be due to myocardial ischaemia,29  indicates 

abnormal repolarization, which may predispose to 

ventricular arrhythmia and sudden death.30 

Conclusion 

Anaemic heart failure causes ECG changes which 

include Long QTc, LVH, RVH and ST segment 

depression but  sinus tachycardia is the main  effect of 

anaemic heart failure on the ECG  in  children. 
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Hypokalaemia: case report and review of the literature 
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Abstract  
 

 

Hypokalaemia is a relatively common clinical diagnosis compared to hyperkalaemia.  It’s presentation could be 

dramatic, especially in patients with no prior history or predisposing factors.  A prompt diagnosis and 

management of this condition is often lifesaving, considering the risk of arrhythmias common in them. 

A case of hypokalaemia which was aggravated by innocent medical intervention is reported. Good clinical 

intuition coupled with prompt simple laboratory investigations led to a favourable outcome. The hospital notes of 

the patient and literature on hypokalaemia were reviewed.  

There is a need to expect and prepare for the unexpected in clinical practice especially in the private hospital 

setting where there is a limited availability of specialist skills. 

 

Keywords:  Hypokalaemia, Plasma potassium  
 

Introduction 
 

The plasma potassium (K+) level is normally maintained 

within narrow limits (3.5-5.0mmol/L) by multiple 

mechanisms that make up potassium homeostasis.1 It’s 

regulation is strictly maintained, in view of the role 

potassium plays in the many important physiologic 

processes such as, resting cellular membrane potential 

and the propagation of action potentials in neuronal, 

muscular and cardiac tissues, along with hormone 

secretion and action, vascular tone, systemic blood 

pressure control, gastrointestinal motility, acid-base 

homeostasis, glucose and insulin metabolism, mineral 

ocorticoid action, renal concentrating ability and fluid 

and electrolyte balance.1,2,3,4 

Hypokalaemia is defined as plasma K+ level less than 

3.5mmol/L.5 The importance of hypokalaemia in clinical 

practice is underscored by the well-established findings 

by Goyal A, et al6 and Torlen K, et al,7 who found that 

patients who have hypokalaemia, tend to have an 

increased rate of death from any cause. In addition 

derangements of K+, be it hypokalaemia or 

hyperkalaemia, have been associated with numerous 

pathophysiologic processes especially involving the 

heart and the kidneys.1,2,8 

Total body potassium is influenced by age, sex and very 

importantly muscle mass, because most of the body’s 

potassium is contained in muscle.  An adult male has a 

total body K+ of 50 mmol/kg of body weight. And 

approximately 98% of the total body K+ is found in the 

intracellular fluid (ICF) space at a concentration of 100-

150mmol/L, depending on the cell type.9 

Hypokalaemia is found in about 20% of hospitalized 

patients,10,11 with majority of these patients having 

plasma potassium concentrations between 3.0 and 

3.5mmol/L, but a significant percentage of them have K+ 

less than 3.0mmol/L.  While comparable data are not 

available for outpatients, a low serum potassium 

concentration has been found in 10 to 40% of patients 

treated with thiazide diuretics.12 Hypokalaemia is usually 

well tolerated in otherwise healthy people but it can be 

life threatening when severe.  However even mild or 

moderate hypokalaemia increases the risk of morbidity 

and mortality in patients with cardiovascular disease.10 

Case Study  

Mrs. JA a 35year old petty trader presented at the 

emergency room of a private hospital in the south 
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western region of Nigeria with a five day history of 

frequent passage of large quantities of watery stool and a 

four day history of nausea and vomiting. Vomiting had 

ceased a day prior to presentation. Her stool was neither 

mucoidnor blood stained and contained only specks 

formed feces, she moved her bowel between 5 to 7 times 

daily, there was associated mild generalized abdominal 

pain. Vomiting started the same day as the stooling, was 

neither projectile nor bilious, it was associated with 

nausea but not related to time of food intake, there was 

associated, anorexia and but no history of fever. Prior to 

presentation she had visited a patent medicine seller who 

gave her four different medications, none of which she 

could identify, with no relief. 

On examination patient was conscious, but lethargic, she 

was, a febrile, anicteric and not pale, she was moderately 

dehydrated, (despite intake of salt- sugar solution at 

home), her pulse rate was 100/minutes small volume, 

blood pressure was 100/50mmHg.  Initial investigations       

done were as follows: 

Analyte Reference range 
 

Sodium      149mmol/L      130-145mmol/L 

Potassium   2.5mmol/L       3.5- 5.0mmol/L 

Urea  42mmol/L 25-70umol/L 

Creatinine 73mmol/L 44-132umol/L  

Full blood count (FBC): Packed Cell Volume (PCV) - 

39%, white cell count – 5,500 cells/ml, platelet count- 

210,000/ml 

Pregnancy test (PT) - negative 

On urinalysis, the urine PH was 6.5, specific gravity 

2.030 with no leucocytes, protein, blood, glucose, 

ketones or nitrites. A working diagnosis of infective 

gastroenteritis with hypokalaemia was made and patient 

was commenced on intravenous infusion of 5% dextrose 

in saline, with an initial dose of 50mls of 50% glucose 

added to the first infusion. Intravenous metronidazole 

and ciprofloxacin tablets 500mg twice daily were also 

started, after a stool sample had been collected and sent 

to the laboratory for microbiology studies. 

Patients initially improved dramatically, however by the 

next day she complained of moderate to severe muscle 

weakness and cramps, with a muscle power of grade 2. 

A repeat electrolytes urea and creatinine, revealed a drop 

in plasma k+ to 2.0mmol/L. The dextrose saline infusion 

was discontinue and replaced with normal saline and 

40mmol of potassium chloride KCL per litre of infusion 

was commenced.  The patient’s muscle strength rapidly 

returned to normal while the diarrhea had subsided and 

patient’s appetite markedly improved.  A repeat plasma 

k+ done on the third day of admission revealed a level of 

2.0mmol/L, with sustained improvement; the patient was 

discharged home on the fourth day with a K + of 

3.1mmol/L. 

Discussion 

 

The patient came in with moderate true deficit 

hypokalaemia as a result of massive loss of K+through 

diarrhea and vomiting as a result of the gastroenteritis 

she had, coupled with poor dietary intake as a result of 

the associated anorexia. The initial glucose rich infusion 

she had on her first day of admission, caused an 

increased secretion of insulin which in turn increased the 

activity of the Na +K+ ATPase, thereby increasing 

pumping of plasma K+ into the intracellular fluid, thus 

creating a redistribution hypokalaemia which worsened 

the patients K+ balance. Caseation of diarrhea on 

treatment, which stemmed further K+ loss, 

discontinuation of glucose infusion and potassium 

replacement coupled with an improved oral dietary 

intake all contributed to the patient’s improvement.    

Total body K+ homeostasis requires appropriate internal 

distribution of K+ and maintenance of an external K+ 

balance. Regulation of internal K+ balance refers to the 

regulation of the critical concentration of K+ gradient 

across cell membranes. Regulation of the external K+ 

balance refers to the regulation of the total body K+ 

content, which is largely dependent on the excretion of 

K+ by the kidneys.9 

Internal potassium Balance:Here K+ is actively driven 

into the cells across a concentration gradient by Na+ K+- 

ATPase, while the efflux of K+ from the cells is passive, 

since it is along a concentration gradient.  Increased 

plasma K+ concentration follows the favours the activity 

of the Na+ K+-ATPase by decreasing the concentration 

gradient across which it has to act.  The activity of the 

Na+ K+-AT Pase is increased by the action of insulin, 

thyroxine and b-adrenergic stimulation. Also b-

adrenergic stimulation on its own promotes K+ uptake by 

hepatocytes and skeletal and cardiac muscles through 

beta-2 recepters.1,9,10,13 

External Potassium Balance: The amount of K+ in the 

body is a reflection of the balance between potassium 

intake and output 9,14Potassium output or loss from the 



 

ACR             Osuji, Hypokalaemia: case report and review of the literature 

Arch. Clin. Res. Vol. 6, June 2018 | 62 
 

body occurs through three primary routes: the 

gastrointestinal tract (GIT), the skin, and the urine. 

Under normal conditions the loss of K+ through the 

gastrointestinal tract and the skin is not significant but in 

diarrhea, loss through the GIT could be significant 

enough to cause hypokalaemia.9,10 this was the situation 

with the patient in the case study. Potassium excretion is 

primarily through the kidneys, the kidney is capable of 

regulating the excretion of potassium to maintain body 

K+ homeostasis 

Hypokalaemia  

Causes of hypokalaemia are classified into two broad 

groups: (i) redistribution of extracellular K+ into the ICF 

and (ii) true K+ deficits, caused by decreased intake or 

loss of potassium rich body fluids. 

Redistribution hypokalaemia: causes include insulin 

release by decreased water or loss of potassium rich 

body fluids. 

 

Redistribution hypokalaemia: Here there is an 

increased entrance or shift of K+ into the cells, thereby 

lowering the plasma K+ concentration without 

necessarily reducing the K+ store of the body, causes 

include insulin release due to a glucose load leading to 

increased action of the Na+ K+ AT Pase, catecholamine 

or b-adrenergic excess, hyperthyroidism, hypothermia, 

hypokalaemic periodic paralysis and alkalosis.5,10 

 
Truepotassium deficit hypokalaemia: This can be 

broadly classified into hypokalaemia from reduced 

intake of potassium in diet or increased loss of K+ from 

the body. Loss of K+ from the body could further be 

classified into renal loss of K+ and extra renal loss of K+ 

based on the daily urinary K+ loss. Daily K+ loss greater 

than 25mmol are suggestive of renal loss, while values 

less than 25mmol /day are suggestive of extra renal K+ 

loss. Major causes of reduced potassium intake are 

starvation, especially in ill patients and postoperative 

intravenous fluid therapy with K+ poor fluids. While 

causes of increased renal loss of K+ include diuretics, 

mineral ocorticoidse.g aldosterone, high dose 

glucocorticoids10 high dose antibiotic especially the 

penicillins, and aminoglycosides which cause 

magnesium depletion,10,16   renal diseases such as renal 

tubular acidosis (RTA) and acute tabular necrosis (ATN) 

and alkalosis. 

Extra renal loss of K+ commonly occurs with diarrhea 

and loss of gastric fluid through vomiting or prolonged 

nasogastric suction.5,10 

Clinical signs and symptoms: most patients with 

hypokalaemia are asymptomatic, particularly at levels 

3.0-3.5mmol/L, however at lower levels, nonspecific 

symptoms such as generalized weakness, lassitude and 

constipation are common, further drop in K+ may present 

with anorexia, nausea, vomiting, abdominal distension, 

muscle cramps paraesthesia, electrocardiographic 

changes, arrhythmias, inability to concentrate the urine 

with resultant polyuria and polydipsia, lethargy and 

confusion. It is important to note that the likelihood of 

symptoms appear to be dependent on the rate of decrease 

of plasma K+ 10 

 

Treatment of hypokalaemia 
 

Potassium replacement is the corner stone of therapy, 

unfortunately supplemental K+ administration is also the 

comment cause of severe hyperkalaemia in patients who 

are hospitalized, thus this risk must be kept in mind 

when initiating treatment,15 this risk is greatest with the 

administration of intravenous K+ and this should be 

avoided if possible. Excluding factors causing 

transcellular K+ shift, the magnitude of deficits in body 

stores of K+ correlates well with the degree of 

hypokalaemia.16 on the average serum K+ decreases by 

0.3mmol/L for every 100mmol reduction in total body 

stores.10 The goals of therapy are to prevent life 

threatening situations, replace associated K+ deficits and 

treat the underlying condition. Different salts of 

potassium such as potassium chloride, potassium citrate, 

potassium phosphate and potassium bicarbonate are 

available commercially for use, Any of these could be 

used orally or intravenously, intravenous administration 

is usually not advised in patients who can tolerate oral 

treatment and should be reserved for life threatening 

cases, intravenous potassium should be administered in a 

non glucose containing fluid at a dose not exceeding 

20mmol/hour and patients should be monitored closely 

during administration.17 
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Situs inversus with levocardia in an 11 year old Nigerian school 
boy, an incidental finding: a case report and review of literature 
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Abstract  
 

An extremely rare case of situs inversus with levocardia in an 11 year old pupil discovered during a routine pre-

school admission medical examination is presented. 

The importance of routine medical examination and the prime place of chest x-ray leading to further radiological 

evaluation in diagnosis are discussed. 

 

Keywords: Situs solitus, situs inversus, isomerism, dextrocardia, levocardia. 

Introduction 
 

The term situs is a Latin word which refers to the 

position, location or site of the heart specifically the atria 

(not the cardiac apex) and the abdominal viscera relative 

to the midline of the body1, 2. The abdominal viscera are 

namely: the liver, gallbladder, spleen and stomach. 

 

In the normal anatomical arrangement of these body 

organs which is referred to as situssolitus; the systemic 

atrium, trilobed lung, liver, gallbladder and inferior vena 

cava (IVC) are on the right side while the pulmonary 

atrium, bilobed lung, stomach, single spleen and aorta 

are on the left side. 

 

The situs solitus may be associated with a levocardia 

(left sided heart) which has 0.6 – 0.8 % chance for 

congenital heart disease (CHD) or a dextrocardia (right 

sided heart) which has 95% chance for CHD. 2 

 

However, there are various situs anomalies in the 

population namely: situs inversus and situs ambiguus 

which is sub classified into left isomerism and right 

isomerism. In cases of situs inversus, there is a mirror-

image arrangement of situs solitus. The prevalence is 

0.01% of the population. The arrangement in situs 

inversus is as follows: on the left side; there is, the 

systemic atrium, trilobed lung, liver, gall bladder and 

IVC, while on the right side are: the pulmonary atrium, 

bilobed lung, stomach, single spleen and aorta.2 

 

When this is associated with a dextrocardia it is termed 

situs inversus totalis (usual variant) and has 3-5% chance 

for developing CHD, for example Kartagener syndrome 

(which has a combination of dextrocardia, sinusitis and 

bronchitis) and it is found in 20% of cases or with a 

levocardia which is extremely rare with a prevalence of 

1 in 22,000 of the general population 3, 4 which is the 

type our case presented with.  It has 95% chance for 

CHD, though no cardiac anomaly was detected in our 

case. 

 

Another type of situs anomaly is situ ambiguus also 

referred to a heterotaxia. In situs ambiguus, there is 

malpositioning of the viscera plus dysmorphism 

associated with indeterminate atrial arrangement. Situs 

ambiguus is further subclassified into: right isomerism 

and left isomerism. Right isomerism is also described as 

double right – sidedness or asplenia or Ivemark 

syndrome. It is characterized by both lungs having three 

lobes and the main bronchus passes superior to the 
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ipsilateral main pulmonary artery (eparterial bronchus). 

The left isomerism subclass is also referred to as double 

left sidedness or polysplenia syndrome. It is 

characterized by both lungs having two lobes and the 

main bronchus passes inferior to the ipsilateral main 

pulmonary artery. Situs ambiguus is associated with 

CHD in 50 – 100% of cases2. 

 

The case of DT, an 11 year old school boy, who was 

discovered during routine pre-school admission medical 

examination to have situsinversus of the stomach, is 

reported. This case is reported because it is extremely 

rare (1 in 22,000)3, 4 and also to demonstrate the 

importance of chest x-ray in routine medical 

examination.  

 

Cases Report 

 

DT is an 11 year old male Delta Ibo primary 6 pupil of 

the Christian faith. 

 

He was brought by his parents to the 68 Nigerian Army 

Reference Hospital Yaba, Lagos Nigeria for routine 

medical examination as part of requirement for 

admission into secondary school. Thus, he had no 

presenting complaint. 

 

A review of the systems revealed no significant medical 

information. 

There was nothing of note in the past medical history, 

except that our case is an only child of the parents. 

The pre-natal, natal and post-natal history was 

essentially uneventful. Mother booked at a medical 

center for routine ante-natal care (ANC) at 8weeks 

gestational age and had all prescribed routine drugs for 

pregnancy. 

 

The pregnancy progressed to term but was delivered 

through elective Caesarean section because of small 

pelvis. Baby’s birth weight was 3.5 kg. There was no 

history of birth asphyxia. He was exclusively breast fed 

for 6months. Our case had all the routine childhood 

immunization as scheduled by the National programme 

on immunization up to 9months of age. 

 

The developmental milestones progressed normally; he 

sat at 4 months, crawled at 5 months, stood at 9 months 

and walked at 1 year of age. His academic record is good 

and he was about to start Junior Secondary School (JSS) 

class 1 at the time of presentation. 

Family and social history showed that he is an only 

child. Both parents have post-secondary education and 

neither of them drinks alcohol nor smokes cigarette. 

 

Clinical examination showed an apparently healthy 

school boy well oriented in time, place and person and in 

a good state of nutrition. His weight was 40kg, height 

1.43m and body mass index (BMI) of 19.56 kgm.2 

 

His vital signs were essentially within normal limits. The 

apex beat was in the 4th left inter-costal space, mid 

clavicular line and S1, S2 were heard without any 

murmur. 

 

The abdomen was flat, moved with respiration and was 

soft. There were no intra-abdominal viscera that were 

palpably enlarged. 

 

The respiratory, genito-urinary and musculo-skeletal 

systems were all essentially normal. 

 

Our attention was drawn to this case because of the 

findings on the routine plain chest radiograph done on 30 

July 2013.  It showed a normal heart size and contour, 

CTR 12/24 with apex at left hemi-thorax. 

 

Both lungs were well aerated and showed no sign of any 

active disease. The thoracic cage was grossly normal. 

However, the gastric air-bubble was noted under the 

right hemidiaphragm with the marker position on the left 

(fig. 1). 

 
Figure 1: Frontal chest radiograph of our case, showing a 

normally sited heart with the apex in left hemi-thorax 
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and the gastric air bubble under the right 

hemidiaphragm. 

Abdomino-pelvic ultrasound scan using a 3.5MHZ 

curvilinear probe revealed the following important 

findings: in the right hypochondrium: a normal sized 

spleen measuring 7.6cm in span with normal anatomic 

configuration and parenchymal echo-texture; fluid filled 

stomach;  in the left hypochondrion: a normal sized liver 

measuring 12cm in the cranio-caudal dimension with 

normal anatomical configuration and parenchymal echo-

texture; and a normal gall bladder distended with echo 

free fluid and normal wall thickness (figs 2 and 3). 

 
Figure 2: Abdominal sonogram showing the right kidney 

with normal anatomy and echopattern. 

 
Figure 3: Abdominal sonogram of DT showing the liver 

in the left hypochondrium and the left kidney. Both 

organs demonstrate normal anatomy and echopattern. 

Cardiac ultrasound scan using 8.0MHz linear probe, 

demonstrated normal left atrium and left ventricle and 

normal right atrium and right ventricle. 

Inter-atrial and inter-ventricular septa were intact and 

atrio-ventricular valves showed normal mobility and 

closure. 

Contrast swallow and meal demonstrated contrast filled 

stomach with an air-fluid level under the right 

hemidiaphragm and soft tissue density of the liver under 

the left hemidiaphragm (fig 4). 

 
Figure 4: Erect abdominal film after oral contrast 

ingestion, showing contrast-distended right sided 

stomach with a fluid level under the right 

hemidiaphragm. 

 

Discussion 

 

Situs inversus abdominus (SIA) is an uncommon 

congenital anomaly (condition) with incidence varying 

from 1 in 4,000 to 20,000 live births among different 

population 3, 4. A search of the literature has revealed the 

reports of only 14 cases of situs invesus of the abdominal 

viscera with levocardia5.Levocardia (left-sided cardiac 

apex) with abdominal situsinversus is almost always 

associated with severe forms of congenital heart 

disorders with poor prognosis1. Abdullah et al1, reported 

a case of isolated levocardia in a 13 year old 

symptomatic male patient. He was shown on 

echocardiography to have a complex CHD with a single 

ventricle, left-sided aortopulmonary collaterals and 

pulmonary atresia. However, our case of levocardia with 
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abdominal situsinversus was asymptomatic had a normal 

cardiac anatomy as shown by cardiac ultrasonography. 

However, situs inversus was first described more than a 

century later by Mathew Baillie 4. Situs inversus is 

present in 0.01% of the population. 

 
Figure 5:  Picture of DT showing a physically normal 

boy. 

 

Situs inversus is generally an autosomal recessive 

genetic condition, although it can be x-linked or found in 

identical twins. In the absence of CHD, individuals with 

situs inversus are phenotypically normal just like our 

case(fig 5) and can lead normal healthy lives, without 

any complications related to their medical condition. 

There is a 5-10 prevalence of CHD in cases with situs 

inversus total is, most commonly transposition of the 

great vessels (TGA). 

The incidence (prevalence) of CHD is 95% in situs 

inversus with levocardia. The common use of x-ray and 

physical examinations for the army (military), schools 

and industry have uncovered many cases and have 

established the incidence of situs inversustotalis to occur 

about 1 in 6,000 to 8,000 indivduals6. 

Most times, cases of situs anomalies are diagnosed 

accidentally during mandatory medical examination into 

the military, school admission or employment into an 

industry especially when there is no associated CHD. In 

addition to physical examination, radiological evaluation 

plays a great role in the diagnosis of situs anomalies. 

Situs abnormalities may be recognized first by using 

radiography or ultrasonography7,8, 9,  as was the 

experience with our case. In addition oral contrast 

abdominal film was done to properly localize the 

stomach. However, computed tomography (CT) 

scanning is the preferred examination for the definitive 

diagnosis of situ with dextrocardia. CT scanning 

provides good anatomic detail for confirming visceral 

organ position, cardiac apical position and great vessel 

branching. Magnetic resonance imaging (MRI) is usually 

reserved for difficult cases or for patients with associated 

cardiac anomalies. 

Our case was pheno-typically normal and asymptomatic 

and plain and contrast radiography and ultra-sonography 

had provided sufficient information about the position of 

the abdominal viscera and heart, thus he was not 

considered for CT and MRI evaluation. 
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