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EDITORIAL: GETTING FIRMLY EMBEDDED.

Editorial: Getting Firmly Embedded.

Tubonye C. Harry, FRCOG, FRCP, FWACS

Editor-in-Chief

Niger Delta Medical Journal 2017; 1 (4): 4

NIGER DELTA MEDICAL JOURNAL

iger Delta Medical Journal 2018; 1 (4):4 NThis fourth issue of the NDMJ represents 
our coming of age. It is marked by consistency 
in quarterly unbroken publications and 
continuing concerted effort of securing the 
ISSN number for both the print and online 
versions from the National Library of Nigeria. 
In parallel we are varying our style of articles 
that are germane to the holistic wellbeing of 
our patients. Morbidity and mortality from 
road traffic accidents remain a concern in most 
developing countries. In this issue, our 
Ophthalmology colleagues hone in on driver 
associated factors aligned to poor vision and 
existing medical conditions, both of which are 

1
often ignored by regulatory bodies . 

The haematological changes at time of 
intensive phase treatment of Mycobacterium 
tuberculosis is reviewed in our cohorts of 

2patients in the rural Niger Delta . 
We have sustained the trend of publishing 
formally selected lectures of the Pfizer 
Pharmaceutical sponsored Deans Lecture 
Series of 2015-2017. The application of 
geographic information system in health is 
elegantly espoused by Prof Ogoina, a 
renowned Infectious Disease Specialist 
reviewing its deployment in the rural Niger 

3Delta .

The diagnostic conundrum of acute painful 
abdominal crisis is reviewed elegantly by the 
multidisciplinary team of Haematologist, 

4
Paediatrician & General Suregeon .
When things go wrong as they sometimes do in 
medical practice a timely audit is necessary 
after corrective measures and guidelines put in 
place to vert is recurrence. The nephrology 

5
team have presented their incidence report . 

Nig Del Med J 2017; 1(4): 4 Page 4

The dental team exhorts all to be thorough in 
6evaluation of road traffic victims .

This issue has published medical research 
primarily derived from the rural Niger Delta 
region. We continue to reiterate the value of 
regular departmental audits, particularly 
mortality and new misses and review of 
practice devoid of blame.
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Introduction:

riving involves a complex and rapidly Drepeating cycle of automobile mechanics that 

requires a level of skill and the ability to interact 

simultaneously with both the vehicle and the external 

environment.

Information needed for driving are received via the 

visual and auditory sense organs. These are then 

processed by cognitive processes in the brain 

followed and enacted by the musculoskeletal system. 

Proper functioning and coordination of many body 

systems are needed for safe driving. Therefore 

anyone with a medical condition likely to cause a 
1sudden disabling event at the wheel must not drive.  

The true statistics as to the extent in which medical 

conditions cause road traffic accidents are not known. 

A UK study revealed that approximately 95% of road 

traffic accidents are due to human factors. However, 

only 1:250 hospital admissions due to road traffic 
2accident was associated with medical factors . They 

include ocular disorders, fatigue, somnolence, 
3substance abuse and physical illnesses. Summalain  

1 2Odogu VK , Chinawa NE
1Department of Ophthalmology; Niger Delta University, Yenagoa Nigeria

2Department of Ophthalmology; University of Uyo Teaching Hospital

Corresponding author:

Mr Victor K Odogu, FRCS(Opth),

Department of Ophthalmology, 

Faculty of Clinical Sciences, College of Health Sciences,

Niger Delta University, Yenagoa Nigeria

Email: v.odogu@gmail.com 

Medical Incapacity and Driving: How fit is your Patient?

in his study found that fatigue was a factor in both 

young and older drivers in causing road traffic 

accidents. Another study found poor visual acuity to 

be responsible for road traffic accident in 5% of 

instances.

Classification of drivers

Drivers are classified for purposes of fitness into 

Group 1 and Group 2. The former are mainly drivers 

of small vehicles, mopeds, and motorcycles, whereas 

the latter are those that drive lorries, commercial 

buses and taxis.

In Nigeria, classification is based on type of vehicle. 

This informs the kind of license issued to intending 

drivers by Federal Road Safety Commission (FRSC) 

which is the regulating body .

The classification is as outlined:

Class A: Motorcycle

Class B: A motor vehicle of less than three tonnes 

gross weight other than motorcycle, commercial, taxi, 

stage carriage or omnibus

Class C: A motor vehicle of less than three tonnes 

Abstract:

Driving involves accurate and simultaneous interaction between a vehicle and the external environment. This 

requires optimal function of audio-visual sense and cognitive processes in the brain of a vehicle driver. Some causes of 

road traffic accidents (RTA) have been attributed to various medical conditions, though the true statistics are not 

known .Bearing this in mind, it is the responsibility of road traffic control agencies in collaboration with health 

workers (especially eye care practitioners) to screen and exclude drivers who are not fit to drive thus cutting down the 

risk they posed to themselves and other road users.

Nig Del Med J 2017; 1(4): 5-9
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gross weight, other than motorcycles

Class D: A motor vehicle, other than motor cycle, taxi, 

stage carriage or omnibus but excluding an 

articulated vehicle or vehicle drawing a trailer

Class E: A motor vehicle other than motor cycle or 

articulated vehicle

Class F: Agricultural machines and tractors

Class G: Articulated vehicles

Class H: Earth-moving vehicles

Class J: Special, for physically handicapped persons

Responsibility

It is the responsibility of the patient suffering from 

any medical condition that will affect his or her ability 

to drive, to cease driving and where provisions are 

available, inform the appropriate supervising or 

licensing authority. In Nigeria there is a vehicular 

licensing authority but they lack proactive barring 

processes for drivers.

The medical professionals' role is mainly advisory, 

pointing out to patient's conditions that require 

driving cessation. However in some cases the doctor 

or nurse may have to breach confidentiality if there is 

an overwhelming public interest

The Federal Road Safety Commission of Nigeria 

published its annual report for 2016, which revealed a 

total of 9694 road traffic accidents, resulting in 5053 

deaths, 5633 serious casualties and 1423 minor 
5injuries.

They also reported that the Federal Capital Territory 

had the highest road traffic accident (RTA) rate 

followed by Kaduna, Oyo and Ogun states, with 

Bayelsa state having the lowest reported rate.

They also reported that over speeding was the 

commonest cause of the accidents recorded and is 

responsible for 57.8%of accidents, followed by 

mechanical problems including faulty tyres and also 

driving under influence of substances. No indication 

as to how many of these accidents were due to medical 

conditions were reported. However from other 

studies, it is generally accepted as 2% of the total.

The FRSC report also showed that 56.6% of these 

accidents involved commercial vehicles, 41.6% 

private vehicles and 1.7% State or Federal 

government cars.

Vision Standards

A group 1 driver should have an acuity of 6/12 or 

better in the good eye whilst a group 2 driver should 

be able to read the 6/7.5 Snellen acuity in the better 

eye and at least 6/60 in the other eye. This can be 

achieved either with the unaided eye or glasses of 

power not more than +8.00DS or with a contact lens 

with no prescription power restriction.

Visual fields

The standard visual field should have the outer aspect 

extending approximately 50° superiorly, 60° nasally, 

70° inferiorly and 90° temporally. There should be no 

defects within 30 degrees centrally. Generally up to 3 

missed points are accepted as within normal limits for 

the Estermanns field test, which is a binocular test 

used in assessing a drivers suitability.  

Fig 1. Estermanns Binocular visual field report 
showing horizontal and vertical defects. 

Commentary: Medical Incapacity and Driving: How fit is your Patient? NIGER DELTA MEDICAL JOURNAL
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Certain conditions would affect the visual field 

profoundly and these include chronic glaucoma, pan 

retinal laser coagulation ablation for diabetic 

retinopathy, vasculitides including sickle cell 

retinopathy and central retinal vein occlusion, and 

branch retinal vein occlusion. Others include retinitis 

pigmentosa, night blindness and cerebrovascular 

accidents.  Optic neuropathy would also cause field 

defects and can be ischaemic or non-ischaemic; 

usual ly  associated with severe  systemic  

hypertension.

Diplopia:

Double vision of any cause is usually disabling, and 

would render the patient unable to drive a car. This 

may be monocular or binocular. The former is usually 

caused by cataracts, high astigmatism and 

anisometropia while the latter is caused by cranial 

nerve palsies secondary to diabetes mellitus, 

uncontrolled systemic hypertension, and intracranial 

lesions.

When faced with these situation, the practitioner 

needs to consider the particular cause, the class of 

driving the driver belongs to and the laterality of the 

diplopia. For example a class 2 driver need to have a 

unilateral cataract for him to be askedto stop driving, 

whereas aclass 1 driver would have to have a bilateral 

cataract to be advised otherwise.

Systemic disorders:

1.Diabetes mellitus

Advise on whether to drive or not would depend on 

the type of the diabetes the patient is suffering from 

and the driving class he or she belongs to. Non- 

Insulin dependent diabetics can drive which ever 
1driving class they belong to.  However Insulin 

dependent diabetics would have to be able to 

recognise hypoglycaemia symptoms, check their 

blood glucose level within 2 hours of any car journey 

and if it is a long journey check their glucose level 
1every 2 hours during the trip.

Uncontrolled diabeticpatienton Insulin therapist best 

advised not to drive especially if they belong to 

driving class 2. Any Diabetic with complications such 

as diabetic retinopathy or Diabetic Nephropathy 

should be advised to quit driving.

2. Neurological disorders

i) Epilepsy

Epilepsy is a condition that has been engrained in 

every medical student's mind, as having grave 

consequences if it occurs whilst behind the wheels of a 

vehicle. Most doctors would by default offer advice to 

patients on dos and don'ts on issues concerning their 

medical condition. A study conducted in Western 
6Nigeria  , found that 50.4% of epileptic patients were 

aware of the need not to drive. However 32% of them 

believed that an epileptic could drive a car, even when 

not seizure free.

It is also very important that the doctor differentiates 

between syncope, funny turns, collapses and 
stepileptic fit. Generally after a 1  fit, all class of group 

drivers should quit driving for 6 months, whilst 

commercial vehicle drivers are recommended to 

avoid driving for 5 years.

If the patient is a known epileptic, they should avoid 

driving until they are seizure free for 5 years if they 

are class 1 drivers. However, if they are commercial 

and heavy good vehicles (HGV) drivers, they are 

required to be seizure free for 10 years.

ii)Hypersomnia:

Hypersomnia affects approximately 5% of the general 
7population,  "with a higher prevalence for men due to 

8the sleep apnoea syndromes".  Any one known to 

have this condition should be advised to cease 

driving for at least 6 months. They includes 

obstructive sleep apnoea, narcoleptic syndrome, 

Idiopathic Hypersomnia, and upper airway 

resistance syndrome.

3. Cardiovascular diseases

 Acute coronary syndromes including myocardial 

infarction are not common in the African 

communities but if they occur the patient is advised 

not to drive for 3 months. However cardiomyopathies 

are common, and where symptomatic, the patient 

should be advised against driving irrespective of 

his/her driving category, whether group 1 or 2.

In the event of a transient Ischaemic attack which may 

Commentary: Medical Incapacity and Driving: How fit is your Patient?
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occur even when the patient is seated, they should 

avoid driving for 4 weeks if they are class 1 drivers 

and 3 months if they are class 2 drivers. If it occurs 

only when the patient is standing up, then no 

restriction need be advised.

Alcohol/drug dependence.

Anyone under the influence of drugs should not be in 

charge of a vehicle or in deed machinery. This 

includes prescribed medication such as anxiolytics 

and sedatives, sedating anti-histamines and anti-

depressants. Others include narcotic analgesics such 

as codeine and morphine. 

There are of course certain substances that are illegal 

(unapproved) but are in widespread use especially 

class A drugs and stimulants including cocaine, 

psychotropic agents such as cannabis and 

methamphetamines .Any one known to be addicted 

to these should be advised not to drive.

Alcohol in take is not a bar to driving, provided the 

individual adheres to the permissible blood alcohol 

levels of 8mg/100ml of blood or 35 micrograms/ 

100ml breathe. It is generally difficult to be sure one 

has not gone beyond these accepted limits. The 

recommended limit of alcohol intake for males is 8 

units daily or 21 units weekly and for females 6 units 
9daily or 14 units weekly.

Alcohol dependence is a bar to driving, as the 

individual is expected to be above the legal age-limit 

of driving Alcohol has the effect of inhibiting the 

processing of information, prolongs the visual to 

cerebral information conduction, slows the reaction 

time, causes a loss of inhibition and increase in risk 

taking. It also blurs the vision and induces diplopia.

Thirty five percent (35%) of Road accidents is related 

to alcohol abuse. Everest et.al found that 7.4% of road 

traffic accidents is associated with substance abuse by 
10the driver , whilst cannabis and anti-depressants use 

accounted for 2.5% and0.3% of cases respectively). 

Another work done in Australia found drugs. Within 

the body system of 26.7% of drivers involved in Road 
11Traffic Accidents. These drugs comprised cannabis 

(13.5%), opioids (4.9%), stimulants (4.1%), 

benzodiazepines (4.1%) and other psychotropic 

drugs (2.7%).
12Bekibele et.al  noted 50% of their cohort drivers used 

alcohol, caffeine and Nicotine sometimes during 

driving. However, the quantity consumed was not 

stated, and one can only surmise that the quantity 

involved, would be such that it is below the level 

considered to be capable of influencing decision 

making whilst driving. 

Psychiatric disorders

Major mental illness (es) are indications for 

prohibition from driving. They include acute 

psychotic states such as, bipolar disorder 

(hypomania, mixed affective disorder etc.), 

schizophrenia etc. If the individual is receiving 

treatment and had no relapse within a 1 year period, 

those belonging to class1 drivers can be advised to 

resume driving provided they remain under medical 

supervision. On the other hand, class 2 drivers would 

have to be stable for a period of 3 years, and confirmed 

not to have other condition that require prohibition 

and be under medical supervision on a regular basis 

before they can be considered safe to drive.

Those with minor mental illnesses such as mild 

depression, need not be prohibited. There is a 

significant association between driving under 

influence of alcohol or drugs with psychiatric 
13disorders.

Conclusion.

Some common medical situations should prompt the 

medical professional attending to an individual, to 

advice against driving. Of course, the doctor can only 

guide and advice a patient. The enforcement is 

outside the medical professionals remit, but one way 

to aid compliance is to involve family members in the 

discussion, and unless in the overwhelming public 

interest, need not breach confidentiality.

There should be a synergy between the public, 

clinicians especially eye care practitioners and 

agencies involved in road safety to ensure that 

persons with medical conditions that contradict 

driving are not allowed on wheels. This will save the 

lives of such persons and every other road user.

Page 8
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Introduction

uberculosis (TB), a chronic granulomatous Ti n f e c t i o n  c a u s e d  b y  M y c o b a c t e r i u m  

tuberculosis, is one of the leading causes of death 

worldwide.1 One-third of the world's population is 

infected with the TB bacillus but only a little 

proportion will go on to develop tuberculosis. 

Immunosuppression typified by malnutrition and 

Abstract
Background: Tuberculosis (TB) is a contagious disease that affects over 9 million people globally. The haematological 
system is known to be affected by both TB itself and the multi-drug regimen used in its treatment. Very little has been done 
to evaluate the effect of TB itself and the adverse effects of the drugs on the haematological system.
Objectives: The objectives of the study are to evaluate the changes in haematological parameters (1) before and during the 
intensive treatment phase of tuberculosis and (2) those attributable to adverse reaction to any of the drugs used.

Methodology: Patients attending the TB and Leprosy Hospital, Yenagoa were randomly recruited into the study after 
the diagnosis were confirmed by Ziel-Neelsen staining and ruling out Rifampicin resistance by gene expert analysis 
(Xpert MTB/RIF) at 4 and 8 weeks. A complete haemogram with a haemo-analyser at diagnosis, then at the 4th and 8th 
weeks of treatment. 

Results: Forty four patients completed the study. The mean Haematocrit (HCT), Leucocyte count (WBC) and platelet 
9count (PLT) at baseline, 4 weeks and 8 weeks were:  HCT (%): 30.8 ± 5.4, 34.6 ± 4.1, 34.3 ± 4.6%. WBC (x 10 / L); 12.5 ± 

9 98.9, 8.9 ± 2.8, 7.7 ± 2.3 x 10 /L. PLT (x 10 / L): 453.3 X 28.1, 498.9 ± 33.2, 426.1 ± 29.2 respectively.

Conclusion: Haematological parameters reflected a gradual clinical recovery from TB (anaemia, leucocytosis and 
thrombocytosis) as the patients responded to intensive treatment in the first two months. 

Key words: Tuberculosis, haematology, intensive phase, parameters, Yenagoa
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Original article: Evaluation of haematological parameters in the initial...

Evaluation of haematological parameters in the initial phase 
of anti-tuberculosis therapy in Yenagoa, Nigeria.
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infection with the human immunodeficiency virus 

(HIV) and the acquired immunodeficiency syndrome 

(AIDS) are closely associated with TB. The WHO 

reported TB as the single most important fatal 

infection. An estimated 9.6 million new Tuberculosis 

cases were reported in 2014; 5.4 million men, 3.2 

million women and 1.0 million children. There were 

also 1.5 million TB deaths (1.1 million among HIV-

negative people and 0.4 million among HIV-positive 

Page 10Nig Del Med J 2017; 1(4): 10 - 15



people), of which approximately 890 000 were men, 

480 000 were women and 140 000 were children.1 In 

2015, the WHO stated that almost all people with 

Tuberculosis can be cured with a prompt diagnosis 

and correct treatment. Though most people in the 

developing countries are vaccinated at birth, 

tuberculosis is still a serious public health problem 

with more than 90% of new Tuberculosis cases and 

deaths occurring in developing countries. 

The WHO recommends a multi-drug first line anti-

tuberculosis regimen comprising; Isoniazid, 

Rifampin, Pyrazinamide, Ethambutol and 
3,4Streptomycin.  However the use of multi-drug 

regimen has been associated with increased 

incidence of adverse drug reactions. While some of 

the adverse drug reactions may be mild, others may 
5be severe.    

TB is associated with reversible changes in 

haematological parameters. They include anaemia, 

leukocytosis, neutrophilia, thrombocytosis, and 

elevated erythrocyte sedimentation rate (ESR). Less 

commonly,  there may be lymphocytosis ,  

thrombocytopaenia or lymphopaenia depending on 
6,7severity and co-morbidities.  Some changes have 

also been attributed to the anti-TB drugs and they 

include anaemia, leukocytosis, thrombocytopaenia, 

and elevation of the erythrocyte sedimentation rate 

(ESR). These changes are yet to be fully evaluated in 
8 developing countries. The aim of the study  to 

assess possible changes in the hematological 

parameters in adults before, during and after the 

conclusion of the two-month intensive phase of the 

treatment with Rifampicin, Isoniazid, Pyrazinamide, 

and Ethambutol in patients attending the 

Tuberculosis and Leprosy Hospital, Igbogene, 

Bayelsa State.

Materials and methods

The study was done at the Tuberculosis and Leprosy 

Hospital, Igbogene, Bayelsa State. Ethical approval 

for the study was obtained from the hospital's Ethics 

Committee. 

Inclusion cri teria :  (1)  Newly diagnosed 

Mycobacterium Tuberculosis-infected patients 15 

is

years and older, confirmed by medical history, 

physical examination, and investigations; (2) consent 

to receive anti-TB treatment according to the national 

treatment guidelines.

 

Exclusion criteria: Concomitant cardiovascular risk 

factors (hypertension, diabetes, etc), HIV/AIDS, renal 

and hepatic disorders, and resistance to rifampicin 

detected by Gene-Xpert.

The study protocol was explained in lay language to 

the patients who were not literate. Informed consent 

was obtained, illiterate patients thumb-printed while 

literate patients signed the consent forms. The 

participants were selected by simple random 

sampling. Sputum was collected in a well-ventilated 

area, but in private with the patient carefully 

instructed on appropriate sputum collection 

technique. The sputum sample was subjected to 
4staining for Acid Fast Bacilli , microscopy and Gene-

5Xpert analysis.  This was repeated at weeks 4 and 8.  

Automated Gene Detector. The test is called Xpert 
®MTB/RIF and the instrument used is the GeneXpert  

(GXP) - an automated molecular platform to detect M. 

tuberculosis and rifampin resistance by targeting 

specific mutations in the rpoB gene. It is approved for 

use directly on raw sputum and results are available 
4within 2 hours in the laboratory.  The test involves 

three manual steps:  the sample treatment reagent 

was added to the sample to liquefy and inactivate the 

sputum in a ratio of 1:3, two mL of liquefied sputum 

was added to the cartridge, vortexed and incubated 

for 5 minutes at room temperature and the cartridge 

was loaded into the device for the assay.

Prior to commencement of drug administration, 

venous blood was collected from the subject using 
(R)lithium-heparin 5ml BD  vacutainer tube (Becton 

and Dickinson, New Jersey), and mixed and analysed 

in a fully automated hematology analyzer (TEK5000; 

Jiangxi, China). The following parameters were 

obtained: |total white blood cell count, differential 

white count, hematocrit (HCT), hemoglobin 

concentration (HGB), mean corpuscular hemoglobin 

concentration (MCHC), mean corpuscular volume 

{MCV}, mean corpuscular haemogloin (MCH), and 

platelet count. The tests were done at baseline and 
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repeated at weeks four and 8.

 Statistics. Data were analyzed using Statistical 

Package for Social Sciences version 21.0 (SPSS 21.0). 

Numerical data such as adverse drug reactions and 

hematological values were expressed in mean. Socio-

demographic, lifestyle and habits of patients that may 

be related to adverse drug reactions, and comparison 

of mean hematological parameters in different 

periods of study (baseline, week4 and week8) were 

analyzed with correlation, regression, chi-square and 

p-value >0.05 considered statistically significant.

Results 

Sixty-four (64) eligible patients were recruited into 

the study, but only 44 of them completed the entire 

research process by complying with the study criteria 

for 8 weeks.

Among the 44 patients, 25 were males (56.8%) and 19 

(43.2%) were females. The age distribution is shown 

in figure 1.

Figure 2 shows bar charts of the red blood cell counts 

(RBC), haematocrit (HCT), white blood cell count 

(WBC) and platelet count (PLT) in the course of the 

study. 

Table 1 shows the complete haemogram of the 

patients. 

Figure 1: Age distribution of TB patients.

Figure 2: Representation of some hematological parameters
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Table 1:  Complete haemogram of TB patients  

Parameter  Baseline  Week 4 Week8   

 Mean  S.D Mean  S.D Mean  S.D Range 

WBC (g/L) 12.45 8.93 8.93 2.80 7.70 2.25 4.3–4.8 

LYM (g/L) 2.80 4.95 3.14 3.65 3.43 3.53 1. 2 – 3.0 

GRAN (g/L) 8.39 4.07 5.55 1.68 5.41 1.72 1.2-6.8   

RBC  (g/L) 4.02 0.82 4.59 0.79 4.82 0.69 4.5–5.3 

HGB (g/dL) 10.46 2.24 10.78 1.27 10.58 1.52 12.4–14.4 

HCT (%) 30.80 5.35 34.59 4.13 34.30 4.56 38.8–45.0 

MCV (fL) 90.57 10.12 76.70 8.18 74.20 8.00 84.3–86.6 

MCH (pg) 25.75 5.99 23.98 3.90 22.64 3.85 27.1–28.9 

MCHC(g/dL

) 

34.04 4.38 31.26 2.82 30.44 3.07 31.8–32.4 

PLT (µ/L) 453.30 28.10 498.89 33.17 426.07 29.24 206.8–251.2 

 

Key: White Blood cell count (WBC), Lymphocytes 

(LYM), Granulocyte (GRAN), Red Blood Cell count 

(RBC), Hemoglobin (HGB), Haematocrit (HCT), 

Mean Corpuscular Volume (MCV), Mean 

Corpuscular  Hemoglobin  (MCH),  Mean 

Corpuscular Hemoglobin Concentration (MCHC) 

and Platelet Count (PLT).

In this study, 30% of the patients were anaemic at the 

onset (using a cut-off Hb of 12g/dL for males and 

11g/dLfor females)  but the mean haemoglobin 

concentration (HGB) rose from 10.46 ± 2.24 g per dL at 

baseline to 10.78 g per dL by week 4 (Fig.1). The red 

Discussion 

blood cell count (RBC) and haematocrit (RBC) also 

improved remarkably. This is similar to the reports of 
6 7Olaniyi  and Aken'ova  in Ibadan, Nigeria. 

  

The anaemia in chronic diseases like TB is typically 

normochromic, normocytic i.e. normal mean 

corpuscular haemoglobin concentration (MCHC) 
9and normal mean corpuscular volume (MCV).  

Expectedly, the mean MCHC and MCV of the 

patients were mostly within the reference ranges and 

The 

progressive changes following treatment may be 

attributed to reduced bacteraemia, improved 

appetite and possibly better nutrition following 

health education given in the course of the treatment. 
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 the changes in the course of the treatment were not 

significant (Fig,1). This is i  line with the reports of 
8 10 11 Shidram et al,  Morris et al,  and Al Omar et al 2009.  

8Shidram et al,  Morris et al 
10 11 1989 , and Al Omar et al 2009.

 36.4 % of 
12the patients at baseline. Sahin et al  also reported a 

similar finding in PTB patients. A high platelet count 

is expected until the bleeding blood vessels are 

healed. This probably explains the persisting 

thrombocytosis at week 4 but by week 8, healing was 

likely to be complete. There were no changes in 

haematological parameters attributable to any of the 

drugs. This is probably due to the relatively short 

duration of two months.

In conclusion, we advise that TB patients on 

treatment should be evaluated for haematological 

changes before and during treatment with a 

background knowledge of the changes due to the 

disease as well as those due to the drugs used in the 

treatment. This will enable clinicians monitor and 

evaluate the response of TB patients to treatment. 

Acknowledgement: We appreciate the kind gesture 

of Mr. James O. Kemelayefa of the department of 

Pharmacology and Toxicology, Faculty of Pharmacy, 

Niger Delta University who helped in the 

n

It was observed that the total white blood cell count 
9decreased progressively from a mean of 12.45 x10 /L 

9 before treatment to a mean of 7.70 x 10 /L) by week 8 

of treatment. The initial mild leukocytosis was mainly 

contributed by granulocytes (see Table 1) and it 

abated gradually with treatment, indicating a 

decrease in bacteraemia in response to treatment. 

This was also reported by 

9Platelets count (PLT) at baseline (453.30 x 10 /L), and 
9at week 4 (498.89 x 10 / L) showed mild 

9thrombocytosis (reference range is 140-400 x 10 /L) 

but by week 8 the mean platelet count has reduced to 
9426.07 x 10 /L. This may be a reactive thrombocytosis 

due to haemoptysis which was reported in

arrangement and collation of the data.
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INTRODUCTION 

ccording to the World Health Organisation 

(WHO), unhealthy environments account 

for about 12.6 million deaths yearly A
representing about 25% of the global death burden. 

Determinants of health and disease such as climate, 

ecosystem, environmental pollution, sanitation and 

water supply, as well as culture, demographics, 

socioeconomic status, and nutrition, among others, 

are highly dependent on one's environment and 

physical location.  The role of location, geography, or 

environment in disease causation had been 

Page 16

recognised as far back as 3rd Century BC. In his book, 

Airs, water and places, Hippocrates-the Father of 

Medicine, observed that 'the effect of any town upon 

the health of its population varies according to how it 

faces north, south, east or west'.  Similarly, in 1854, 

John Snow, an English physician, further espoused 

the role of physical environment-or location in 

disease causation when, using a hand drawn map, he 

showed that cholera outbreak victims in Soho 

London were clustered around a water pump. He 

then suggested that the outbreak was due to water 

contamination. Using maps, he illustrated the 
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ABSTRACT

Introduction

Geographical information system (GIS) has been widely used in the relating physical location or geography to health and 

disease. The purpose of this paper is to explore the applications of GIS in health using the Niger Delta Teaching Hospital 

(NDUTH), a tertiary hospital situated in Bayelsa state, as a case study. 

Methods 

This was a cross sectional study conducted in NDUTH between January and April 2016. Demographic and clinical 

information of patients seen in the hospital between 2008-2015, and location data of staff were obtained and spatially 

analysed using ArcGIS 10.3. 

Results

The results reveal the catchment area served by the hospital included mainly Bayelsa, Rivers and Delta states, and majority 

of patients lived within 10 kilometres of the hospital. There were geographical clustering of some diseases including 

malaria, cardiovascular disease and HIV/AIDS. About 16% of the HIV/AIDS patient lived within 1km of Brothels. About 

87% of staff lived in Yenagoa LGA, with about 32% living an average distance of 13km from the hospital. 

Conclusion 

GIS can aid hospitals such as the NDUTH to expose the relationships between geography, diseases and health systems, and 

using this knowledge, the hospital can devise suitable strategies to improve access, coverage and quality of health service 

delivery.   
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connection between quality of water sources and 

cholera cases. To date, his work is recognised as a 

major event launching the field of epidemiology and 

establishing the associations between physical 

environment and public health.

Today, the field of geography of health and disease 

has been completely revolutionised by technology, 

computers and the internet. Man is now exploring the 

benefits of technology to better understand how 

location determines disease causation, prevention 

and treatment. Hand drawn maps of locations have 

now been replaced by computer-based digital maps. 

The various elements of a location including the 

physical, biological, social and economic, among 

others, can now be visualised on a digital map. In the 

same vein, geographical location of disease, illness 

and health can be visually appreciated and compared 

with the physical, biological and socioeconomic 

environment to ascertain aetiological links between 

disease and the environment. Technology and 

computers is being used to explore the relationship 

between geography (otherwise called location-based 

or spatial data) and disease through a system called 

geographical information system or GIS.

GIS is an integrated collection of computer software 

and data used to view and manage information about 

geographic places, analyse spatial relationships, and 

model spatial processes. A GIS provides a framework 

for gathering and organizing spatial data and related 

information so that it can be displayed and analysed. 

It captures, stores, transforms, manipulates, analyses 

and displays all forms of geo-referenced data and 

information. Due to its ability to combine, analyse 

and display various type of data, GIS is a valuable 

tool for explaining events, predicting outcomes and 

planning strategies in both private and public 

enterprises. 

GIS has a wide application in health and medicine, 

and it has been used in understanding and improving 

health systems around the world, Nigeria inclusive.–  

Basically, GIS can be used to explore the geography of 

disease and the geography of health systems.– The 

geography of disease covers the exploration, 

description and modelling of the spatio-temporal 

(space-time) incidence of disease and related 

environmental phenomena, the detection and 

analysis of disease clusters and patterns, causality 

analysis planning, targeting and monitoring 

interventions and the generation of new disease 

hypotheses. The geography of healthcare systems 

deals with the planning, management and delivery of 

suitable health services based on health needs of a 

target population. It involves using GIS to support 

public health decisions and policy development. 

The purpose of this study is to explore the potential 

applications of GIS technology in understanding the 

geography of disease and health service delivery at 

the Niger Delta University Teaching Hospital 

(NDUTH), Okolobiri, Bayelsa State, Nigeria. 

Specifically, this study aims to determine the 

geographical coverage of the hospital as it relates to 

service utilisation, the relationship between 

geography and disease conditions seen at the hospital 

and the physical location of staff of the hospital in 

relation to the location of the hospital. It is hoped that 

study findings would enable suitable strategies that 

improve access, coverage and quality of health 

service delivery in study site as well as provide 

evidence that may be useful to similar hospitals in 

Nigeria in planning health service delivery. 

METHODS 

Study site

The NDUTH is a 200-bed Bayelsa state government-

owned teaching hospital established in 2007 and 

situated in Okolobiri, a semi-urban city in Yenagoa 

local government area (YELGA), Bayelsa State. The 

hospital was established to provide tertiary 

healthcare, to train health manpower and to conduct 

research for the good of humanity. Based on 

anecdotal reports, the catchment area served by the 

hospital may include Bayelsa, Rivers, Delta and Imo 

states. It is necessary to provide reliable and easy to 

interpret information about the geographical 

coverage of the hospital and to ascertain how location 

affects service delivery in the hospital. GIS-based 

technology offers the platform to present and 

interpret the effect of geography on service delivery 

at the NDUTH. 

Study design

This was a cross-sectional study undertaken between 

.  
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January and April 2016 and based on retrospective 

patient information obtained from the hospital's in-

patient and out-patient database, as well staff data 

obtained from the hospital's staff directory.

Study population

The study included all patients admitted in the 

hospital in 2015, HIV/AIDS cases admitted between 

2008 and 2015 and cancer cases admitted between 

2008 and 2015). It also included out-patient data for 

adult and childhood malaria cases seen in 2015 and 

relevant data of current hospital staff (as at January 

2016) obtained from the hospital's staff directory 

Collection of data 

ArcGIS 10.3.1 software and Microsoft Excel-2016 

based map application (Power map) was used for 

presentation and interpretation of all geographically 

referenced data. 

Demographic and clinical data of study participants, 

such as age, sex, address, data of admission, date of 

discharge, and diagnosis were obtained from 

relevant database, transferred to an Excel 

spreadsheet and then uploaded into ArcGIS software 

for geo-referencing. To maintain confidentiality, all 

data were de-identified and anonymised and 

geocoding of addresses of patients and staff were 

based on towns or cities rather than specific locations.  

Geocoded data were represented on Nigeria maps 

using a Projected coordinate system namely; 

WGS_1984_Web_Mercator_Auxiliary_Sphere. I 

determined the median centre, the standard distance 

and directional distribution (or standard deviation 

ellipse) of patient's location data using the spatial 

statistics tool of the ArcGIS software. The presence or 

absence of hot or cold clusters of geographic data 

were determined by the optimized hot spot tool. 

Using the generate near table sub-tool in Proximity 

tool function in ArcGIS, I calculated the geographical 

distance between each patient location and NDUTH. 

Differences in average geographical distance 

according to admitting ward or unit were then 

compared.  The median centre identifies the median 

location in a dataset of locations.  The standard 

distance is a measure of the compactness of a 

distribution; it is that value that represents the 

dispersion of geographical locations around the 

center.   It is represented on a map by a circle with the 

radius equal to the standard distance value. The 

directional distribution measures the trend for a set of 

geographical points or areas by calculating the 

standard distance separately in the x- and y-

directions.  These two measures define the short and 

long axes of an ellipse encircling the distribution of 

geographical points or areas. The directional 

distribution is represented on a map by an elliptical 

polygon centred on the mean center for all 

geographical locations. The optimized hot spot 

analysis identifies statistically significant spatial or 

geographical clusters of high values (hot spots) and 

low values (cold spots).

RESULTS 

1. Hospital utilization-where are our patients 

coming from?

The database of 1498 patients admitted in 2015 

suggest that the geographical coverage of the hospital 

include Bayelsa (93.1% of patients), Rivers (5.5%), 

Delta (1.1%), Lagos (2 patients), Imo and Abia state (1 

patient each). In Bayelsa state, the distribution of 

patients according to local government areas and 

towns are shown in figure 1. Majority of the patients 

lived in YELGA (61.2%) and Kolokuma-Opukuma 

LGA (KOLGA) (14%).  With respect to towns, Akenfa 

(8.2%), Igbogene (5.5%), Agudama (5.5%), Okolobiri 

(5.3%), Amassoma (4.9%), Edepie (3.9%) and Tombia 

(3.4%) were the commonest locations of patients. 

The standard distance, directional trend (at one 

standard deviation of mean) and median centre of 

patients admitted in NDUTH in 2015 are shown in 

figure 2. The median centre was located at Okolobiri. 

The standard distance circle indicates that the patient 

population is dispersed mainly around YELGA and 

KOLGA, as well as parts of Sagbama LGA (SALGA), 

Southern Ijaw LGA (SILGA), Ogbia LGA (OGLGA) 

in Bayelsa state and parts of Ahoada LGA in Rivers 

state. The orientation of the directional trend ellipse is 

circular with the long axes extending from eastern 

parts of SALGA and KOLGA to northern Ogbia, and 

western parts Ahoada and Abua/Odu LGA in Rivers 

state.
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Figure 1: Distribution of patients admitted at 

NDUTH in 2015 according to local government areas

Figure 2: Directional distribution and median centre 

of patients admitted at NDUTH in 2015

2. Any geographical clustering of patients coming to 

NDUTH Significant geographical clusters (hot 

spots) of patients were observed in most parts of 

YELGA and in a few towns in KOLGA, SALGA, 

OGLGA and Ahoada LGA as shown in figure 3. Cold 

spots representing locations with significantly low 

patient population were observed in SILGA. (see 

figure 3)

Figure 3: Hot (red dots) and cold (blue dots) spots of 

patients admitted in NDUTH in 2015. 

3. Any relationship between location and other 

demographics characteristics of in-patients of the 

1498 patients (68.3% females) admitted in 2015, 77% 

were adults, 11.4% children, 3.4% infants and 8.1% 

neonates. There was no significant clustering of 

patients by age and gender. 

4 Geographical distribution and average 

distance from NDUTH according to admitting ward 

or unit. 

There was no significant clustering of patients 

according to unit or clinic. The average geographical 

distance of patient's location from NDUTH 

according to unit or clinic is shown in figure 4. The 

average distance from NDUTH was longest among 

patients admitted in the isolation unit in the medical 

ward (25km from NDUTH), the female surgical 

ward (19km) and male surgical ward (18km) and 

shortest among patients admitted at the labour ward 

11km) and the paediatric ward (13km). (

Figure 4: The average distance from NDUTH 

according to wards

5. Geographical distribution of malaria, HIV/AIDS 

and cancer cases seen at NDUTH

The directional distribution of patients with malaria, 

cardiovascular diseases (CVD), cancers, injuries and 

HIV/AIDS are shown in figure 5. 

The median centre of malaria cases was in Okolobiri 

and the long axes of the directional trend was within 

YELGA of Bayelsa state. The median centre of CVD 

cases was also in Okolobiri but the directional trend 

is an elongated ellipse with long axes extending from 

southern Ijaw to Oguta in Imo state. The median 

centre of cancer cases was in Amarata and the 

directional trend was an oval ellipse with long axes 

extending from KOLGA and SALGA to OGLGA. 

The median centre for HIV/AIDS patients was in 
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Bigbolo and the directional trend was an oval 
elongated ellipse extending from KOLGA to 
OGLGA. The directional trend for patients admitted 
with injuries was a circular ellipse with long axes 
extending from SALGA in Bayelsa state to Ahoada 
East LGA in Rivers State. 

6. Geographical clustering of HIV/AIDS patients and 

geographical relationship between HIV/AIDS and 

Brothels in Yenagoa

The geographical distribution and hot spots of 

HIV/AIDS patients seen at NDUTH are shown in 

figure 6. There were significant hot spots of 

HIV/AIDSs patients in many towns in YELGA, 

especially in southern part of YELGA

The location of known brothels in Yenagoa were 

geocoded and represented on a map (figure 7). The 

presence of clustering of HIV/AIDS patients around 

Brothels were determined using 500m and 1km 

Buffers. A buffer is a circle around a geographical 

location on a map that shows the distance 

surrounding the location.  Buffers can be set at 

various distances. Twenty-two (2.3%) out of 966 of 

HIV/AIDS patients lived within 500metres of the 

Brothel while 151 (15.6%) and 388 (40.2%) out of 966 

HIV/AIDS patients lived within 1km of Brothel and 

5km of Brothels in Yenagoa respectively. Of the 155 

patient locations, 52, 35, and 25 respectively were 

within 1km of a Brothel in Imringi Road-1, Inec Road 

and Imringi Road-2. There were also 22, 21, 21 and 22 

patients respectively within 1km of another Brothels 

in Inec Road, Hospital Junction, Isaac Boro Express 

way, and Otitio Road. No patient locations were 

within 1km of Brothel located at Amassoma road. 

1. Geographical Relationships between gas 

Figure 5: Directional trend of patients with HIV, 

cancer, malaria, CVD and injuries.

Figure 6: Hot spots of HIV-infected patients seen at 

NDUTH and associations between Brothels and HIV 

hot spots. 

plants and cancer cases in NDUTH

The geographical relationship between gas plants 

and cancer cases seen at NDUTH is shown in figure 7. 

At 5km buffer there was no significant geographical 

clustering of cancer cases around gas plants.

Figure 7: Geographical relationship between gas 

plants and cancer patients seen at NDUTH. There 

was no significant clustering between cancer cases 

and gas plants. 
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1. Where do our staff live?

Out of 458 staff who gave valid addresses, 93 (20.3%) 

were nurses, 57 (12.5%) were consultants, 45 (9.8%) 

were administrative officers, 21 (4.6%) were medical 

officers and the remaining 242 (52.8%) staff were 

other medical and non-medical health workers. The 

geographical distribution of staff is shown in figure 8. 

Majority (32.3%) of staff live within 13 kilometres of 

NDUTH. Of the 458 staff, 399 (87.1%) lived in 

YELGA, 18 (0.04%) lived in Port Harcourt, Rivers 

state, 15 (0.03%) in SILGA, 13 (0.03%) in OGLGA, 6 

(0.01%) in KOLGA, 6 (0.01%) in Benin, Edo state and 1 

(0.002%) in Ahoada-East LGA Rivers state. There was 

no geographical clustering according to profession. 

However, all 18 members of staff who lived in Port-

Harcourt were consultants

Figure 8: Location of staff of NDUTH. The numbers 

indicate number of staff within each local 

government area.

DISCUSSION 

Based on admission records of 2015, as well as 

records for patients with malaria, cancer and 

HIV/AIDS, the major catchment area served by the 

NDUTH is within Yenagoa and KolokumaOpukuma 

local government areas of Bayelsa.  With regards to 

local towns in Bayelsa state, majority of patients 

attending NDUTH lived within 10 kilometres of the 

hospital mainly around Akenfa, Igbogene, Agudama 

and Okolobiri. However, the presence of 

geographical hot spots of patient population within 

towns situated in Yenagoa LGA and various parts of 

Sagbama, Ogbia and Ahoada LGA (in Rivers state) 

suggest that these areas also represent significant 

locations served by the hospital. It is notable that 

there were very few patients visiting the hospital 

from Ekeremor, Brass and Nembe LGAs, possibly 

due to the challenge of long travel distance and 

absence of direct road network connecting these 

LGAs to the hospital.  Another similar study from 

Obafemi Awolowo University Teaching Hospital 

Complex's Cancer Treatment Centre, Ile-Ife, Osun 

State also reported higher attendance rates for 

patients coming from states and cities adjoining the 

hospital with few patients coming from long 

distances to receive care. 

Overall, the results of this study show that the 

NDUTH has the potential to serve patient 

populations living within most LGAs in Bayelsa state, 

as well as those living outside Bayelsa state, 

especially in states such as River and Delta States. It 

could be suggested that an improvement in scope and 

quality of service delivery in the hospital might as 

well attract more patients from locations more than 

10Km away from the hospital, including adjoining 

towns and cities in Rivers and Delta States. While 

patient flow suing admission records were used to 

determine catchment area served by the hospital in 

this study, another similar study from Ugandan 

suggested that utilization of data on cumulative case 

ratio of malaria-related visits is a feasible and reliable 

alternative in the determination of catchment areas 

served by hospitals, especially in malaria is endemic.

  

The study findings reveal the absence of geographical 

clustering of patients according to age, sex and unit of 

admission. There were however differences in the 

calculated average geographical distances from 

NDUTH according to unit or ward of admission.  

Patients admitted in the isolation unit of the medical 

ward and the male and female surgical wards 

travelled the longest distance to get to the hospital 

while patients admitted in the labour and paediatric 

wards travelled the shortest distance to get to the 

hospital. Since NDUTH is one of the only two tertiary 

hospitals in Bayelsa State, some patients might have 

travelled long distances to receive specialist care in 

the NDUTH, as this type of care may not be provided 

by other primary and secondary healthcare facilities 

close to their vicinity. 
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This study determined the geographical centre and 

directional trend of patients presenting to NDUTH 

using specific disease conditions such as malaria, 

HIV/AIDS, cancer, and cardiovascular disease. 

Based on study findings, the geographical centres for 

patients with malaria, HIV/AIDS, cancer, and CVD 

were located respectively in Okolobiri, Biogbolo, 

Amarata and Okolobiri, all in Yenagoa LGA of 

Bayelsa state.  While Okolobiri as a geographical 

centre may be due to proximity to the hospital, it is 

possible that other locations possess certain 

geographical-related risk factors or promoters that 

influenced the high turn-out of patients with these 

specific diseases. However, an analysis of a state-

wide database of diseases according to location 

would be necessary to confirm this assertion. 

Brothels with commercial sex workers are known hot 

spots for HIV transmission in Nigeria.  The results of 

this study reveal a geographical clustering of 

HIV/AIDS patients around some Brothels in YELGA, 

with 16% of the 966 HIV/AIDS living within 1km of a 

Brothel. Of all Brothels, a Brothel in Imringi Road, 

Yenagoa had the highest number of patients (52 

patients) living within 1km of the Brothel. All the 

foregoing findings might suggest that the locations of 

Brothels might have a relationship with the locations 

of HIV/AIDS patients. It will be necessary for future 

studies to confirm this assertion through a survey of 

HIV-infection and risk factors among people living 

around Brothels in Yenagoa. 

Cancer has numerous risk factors including exposure 

to toxic chemicals emitted by industries. GIS has been 

used to establish geographical clustering of cancer 

cases in relation to various toxic agents.  A study 

conducted in England revealed that living in close 

proximity to a nuclear facility posed a higher risk of 

pediatric cancer.  The results of the study however 

did not establish any geographical clustering of 

cancer patients around gas plants as only one patient 

lived within 5km of a gas plant. 

 The directional trends of patient locations according 

to these specific diseases reveal areas of potential 

spread or evolution of the disease conditions, which 

may also be related to a geographical risk factor that 

promotes development of the disease. Consequently, 

one may assert that apart from YELGA where 

majority of patients lived irrespective of disease 

condition, CVD patients that visited the NDUTH are 

also more likely to come from a region including 

Southern Ijaw LGA and KOLGA; cancer patients are 

more likely to come from KOLGA, SALGA and 

OGLGA; HIV/AIDS patients are more likely to come 

from KOLGA and OGLGA; and malaria patients 

were mainly from YELGA. 

Geographical location may influence promptness at 

work and attendance rates among staff of any 

institution. In this study, the staff of NDUTH lived an 

average distance of 13km from the hospital. 

Consequently, it could be estimated that in the 

absence of delays of any cause, majority of the staff 

may reach the hospital within 30minutes after leaving 

their homes. It is however worrisome to observe that a 

significant number of consultant staff of the hospital 

were living in Port-Harcourt, Rivers state, which was 

is 2hours journey to the hospital barring other 

travelling delays.

This study has some limitations. First, the geo-

referencing of participants physical location was not 

exact as it was based on information provided by 

participants, which in most cases were incomplete. 

Secondly, the estimation of geographical distance 

between patient locations and NDUTH, without 

taking into consideration constraints such as costs, 

presence or absence of motorable roads or other 

routes of transportation and other causes of delays. 

Thirdly, the findings of this study may only apply to 

patients visiting NDUTH and may not be 

generalizable to Bayelsa state. 

In conclusion, this study has shown that the NDUTH 

consist of a staff population that lives an average of 

13km away from the hospital and a population of 

patients coming mainly from Bayelsa, Rivers and 

Delta States. The observed geographical clustering of 

HIV/AIDS patients around Brothels in Yenagoa 

deserves further confirmatory state-wide studies. 
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Case report:

Case Report: Acute abdominal pain...Pughikumo OC1, Duru C2,  Alagoa PA3

Acute abdominal pain in undiagnosed sickle cell disease: a diagnostic puzzle

Abstract

Acute painful crisis is the commonest form of crisis seen in Sickle cell anaemia (SCA). The major challenge is to 

distinguish between acute painful crisis (APC) of SCA and acute surgical abdomen (ASA) which is more 

common in SCD patients compared to the general population. This often constitutes a diagnostic puzzle that 

requires a close cooperation between Paediatricians, Haematologists, Surgeons, and Radiologists. It is also 

noteworthy that acute painful crisis and acute surgical abdomen may co-exist in patients with SCD. We report 

a three-year old girl referred from a secondary health centre who was being investigated for ASA but later 

discovered to have sickle cell anaemia. We reiterate the need to rule out SCA in the evaluation of acute 

abdominal pain in early childhood in blacks. 

Key-words: Sickle cell, abdominal pain, undiagnosed, acute abdomen, crisis.                                                                                                                                                                               

 

Introduction

igeria, with a population of over 160 million Nyears, has the highest burden (20 per 1000 live 

births annually) of sickle cell anaemia (SCA) globally. 

Sickle cell disease is a genetic disorder characterised 

by chronic haemolysis and vaso-occlusion resulting 
[1,2,3,4} in ischaemia and infarction. Acute abdominal 

pain is quite common in SCA and the major 

diagnostic challenge is distinguishing between an 

acute surgical abdomen (ASA) and acute abdominal 

painful crises (APC).  APC that is unresponsive to 

routine management may be a pointer to a possible 
[5,6]ASA.

We present a 3 year-old girl referred to our hospital 

with abdominal distension and pain who was only 

diagnosed as a case of Sickle cell anaemia from a 

blood sample collected before her death. 

Case report

A 3year old girl was referred to our hospital, from a 

General hospital where she was admitted the 

previous week with a history of abdominal distension 

(1 year), abdominal pain (6 days), constipation, fever 

and dysuria (5 days). At presentation, she has been 

oliguric for a day. Physical examination revealed a 

child in painful distress, febrile (T = 38.5?C), 

moderately pale, mildly icteric, moderately 

dehydrated, with no pedal oedema and no peripheral 

lymphadenopathy. She was weak, her chest was 

clinically clear, pulse rate was 140 beats per minute, 
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regular with low volume. The abdomen was 

distended (girth = 58cm, at 2cm above the umbilicus), 

soft with mild generalised tenderness, no rebound 

tenderness, organs were poorly appreciated, bowel 

sounds were not heard.  Rectal examination revealed 

good sphincteric tone and impacted, well-formed 

faeces. The working diagnosis was Intestinal 

obstruction, to rule out acute renal failure.

Initial investigations requested were a full blood 

count (FBC), malaria parasite (MP), urinalysis, urine 

microscopy, culture and sensitivity (M/C/S), erect 

plain abdominal X-ray, serum electrolytes, urea and 

creatinine. Investigations done at the referral hospital 

revealed a negative MP test but Widal test was 

significant for Salmonella Typhi (O = 1/80, H = 

1/160), Haemoglobin concentration was 6.4g/dL. 

She had been managed as a case of Malaria with 

severe anaemia and Typhoid fever. An abdominal 

ultrasound done two days prior to presentation 

showed splenomegaly, significant gas shadows 

obscuring the bowel, mild ascites in the lower 

abdomen but no mass. It was said to be suggestive of 

partial intestinal obstruction with meteorism. 

A consult was sent to the Paediatric Surgery team. 

Immediate management included, nil per oral, IVF 

4.3% Dextrose Saline, IV metronidazole, IV 

Ceftriaxone, IM Paluther. The patient was 

catheterised, but remained anuric throughout 

admission. An urgent PCV done revealed a 

haematocrit of 23%. The patient died within four 

hours of admission, and the parents left with the body 

before an autopsy could be arranged. The FBC result 

retrieved later revealed a leucocyte count of 11 x 
910 /L, neutrophils-82%, lymphocytes-17%, 

9monocytes-1%. The platelet count was 360 x 10 /L. A 

peripheral blood film report by a Haematologist 

showed ???? normochromic, normocytic red cells 

with severe anisopoikilocytosis, numerous 

fragmented cells, target cells, polychromasia, and 

sickle cells. The impression was Sickle cell disease in 

crises. Haemoglobin electrophoresis conducted on 

the residual blood sample later confirmed Hb SS.

Discussion

Sickle cell crises are often precipitated by 

dehydration, infection including malaria, exposure to 
[7,8]cold, acidosis, or physical exertion   Our patient was 

febrile, pale, icteric, and severely dehydrated and  

possibly in acute renal failure. The FBC later showed 

anaemia, and a relative neutrophilia, but there was no 

leucocytosis. Though, MP test was negative, malaria 

could not be ruled out.

The underlying pathology in the abdominal pain of 

SCD include lymphadenopathy, splenic disease, and 

bone disease, resulting in pressure on nerve roots; 

mesenteric artery thrombosis, small intestinal 
[9,10]necrosis, and ischaemic colitis.   An interaction 

between the endothelium, leucocytes and red cells 

leads to the alteration of plasma levels of cytokines. 

Vaso-occlusive crisis (VOC) is associated with 

reduced levels of the anti-inflammatory cytokine, IL-

10, elevated levels of the pro-inflammatory cytokine, 

IL-6, but TNF-á levels are comparable in both VOC 
[11]and the steady state.  Also, the severity of pain 

during vaso-occlusive episodes (VOEs), is influenced 

by the relative concentration of vasoactive molecules. 

A potent vaso-constictor, Endothelin-1 is released 

from the endothelium, causing pain, while a vaso-
[12]dilator, Apelin modulates the pain.     

A thorough evaluation is therefore crucial to ensure a 

prompt diagnosis of potentially fatal cases of acute 
[13]surgical abdomen (ASA).  Jebbin and Adotey  in 

Port Harcourt, Nigeria reported six cases of ASA 

abdomen which included appendicitis, cholecystitis, 

splenic abscess and obstructive adhesive band in 

patients with sickle cell disease over a period of ten 

years. A high index of suspicion, repeated clinical 

examination, and appropriate investigations were 

key to the diagnosis and management of the cases. 

Our patient died before the paediatric surgeons could 

evaluate her clinical state. The correct diagnosis of 

acute painful crisis is crucial to avoid the morbidity 

and mortality associated with an unnecessary 

exploratory laparotomy in patients with Sickle cell 

disease.

In early childhood, splenomegaly occurs as the sickle 

cells are rapidly destroyed in the reticuloendothelial 

system, but as vaso-occlusive crises becomes 

frequent, repeated infractions occur. This results in 
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autosplenectomy leaving the patient with a 
[6,7]shrunken, fibrotic spleen by 10 years.  Expectedly, 

our patient presented at 3 years with splenomegaly, 

though splenic enlargement is common in our 

environment because of a high prevalence of 
[7]malaria.   Studies have shown that in most cases of 

APC, there is no vomiting, involuntary guarding or 

rebound tenderness, and the abdominal pain is not 

localised. Also, APC is commonly associated with 

bone pains. 6, 14 Although these findings can be 

adopted as an algorithm to differentiate between 

ASA and APC, there are several overlapping 

symptoms and signs. 6,14 Thus differentiating these 

two conditions may still pose a diagnostic challenge. 

This makes it imperative to have a multidisciplinary 

approach. The abdominal tenderness in our patient 

was generalised, with no guarding or rebound 

tenderness. There was no history of pain in other 

parts of the body. Although, a firm diagnosis could 

not be made, with a benefit of hindsight, our patient 

most probably had an APC with an acute renal failure 

and would benefitted from prompt rehydration at the 

referring hospital. Since SCD is highly prevalent in 

our environment, a high index of suspicion is 

required to unravel some of the unusual 

presentations, one of which is APC even in 

previously undiagnosed cases. With good nutrition 

in younger children and cases of Hb SC, the sickle cell 

habitus may not be obvious making clinical diagnosis 

even more difficult. 
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Loss of Guidewire During Femoral Venous Catheterization for 

Haemodialysis: A Bungle Or Fumble?

1 2 3
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ABSTRACT

Percutaneous catheterization of the femoral vein is one of the most common   methods to gain central venous access in 

emergent situation such as hemodialysis. The Seldinger approach for catheter placement is usually employed with few 

complications especially when done under ultrasound guidance.

The report is presented of a 45 year old man who developed acute kidney injury from hypovolaemia   complicated by uremic 

encephalopathy and who had femoral catheter placement for hemodialysis. The guidewire was observed to be missing in the 

process.  This was discovered on radiograph to have migrated close to the internal jugular vein and was eventually 

removed after surgical exploration.

The case report highlights the need for attention and caution during femoral catheterization. It may also help to make some 

structural adjustment in the guidewire to prevent it from accidental loss.

Keywords: cannulation, catheterization, femoral vein, guide wire, haemodialysis.
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INTRODUCTION

enous catheterization is very commonly 
performed for patients requiring temporary V

access for emergency haemodialysis (HD).

Depending on the desired route, cannulation is 
performed at different sites such as the jugular, 
subclavian, femoral and brachial veins. Although the 
internal jugular vein is a preferred vessel,,  femoral 

venous cannulation is easier to perform and has 
minimal complications,  especial ly among 
experienced operators. The Seldinger guidewire 

1     method  is a commonly used approach The 
complications may however include arterial 
puncture, hematoma and pseudo-aneurysm 
formation, femoral nerve injury, infection, psoas 

2 abscess and  thrombosis of the femoral or iliac veins.   
Performing the procedure under ultrasonic guidance 
has helped to further reduce the occurrence of some of 
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these complications.

In this paper, we report a case of a missing guide wire 

during a femoral venous catheterization.    Reports of 

guide wire loss are rare and probably under-reported 
3  due to iatrogenic and medico-legal concerns. This 

appears to be one of the first documented reports 

emanating from this part of the globe.

CASE REPORT

A 45- year- old Clergy man , Nigerian of  Ijaw  

origin presented to  the  Accident and 

Emergency (A& E) Unit of the Federal Medical 

Centre (FMC) Yenagoa  with a history of oliguria 

and generalized body weakness following 

episodes of copious diarrhoea that had lasted for 

five days. Diarrhoea was first noticed after 

consuming food which was suspected to   have 

been stale without proper refrigeration.  There 

was no history of prior renal disease or other 

chronic medical illnesses. On examination, he 

was conscious, afebrile, not pale but dehydrated, 

no peripheral lymphadenopathy or pedal 

edema.  He had a pulse rate of 90 beats per 

minute with a small volume and  a blood 

pressure of 90/50 mmHg.  The chest was 

essentially normal. Abdominal examination 

showed no abnormality. A urinary catheter was 

passed and a fluid input/ output fluid chart was 

kept. He was immediately resuscitated with 

intravenous normal saline alternating with 

Ringer's lactate which he received for the next 

48hrs. In the first 24 hours, fluid input/ output 

was 4litres/ 400 mls. Urinalysis  showed no 

abnormality. Packed cell volume was 38%. 

Serum urea 10mmol/l, creatinine 300 

micromol/l,  potassium 5.0mmol/l, sodium 

139mmol/l, chloride 99mmol/l, bicarbonate 

22mmol/l. Renal ultrasound showed normal 

kidney sizes: right kidney measured 10.9 x 

5.0x6.6cm while left measured 11.0 x 5.5 x 6.8cm 

with normal echogenicity and preserved cortico-

medullary differentiation.

On the fourth day, oedema was noticed to be 

worsening. He had also become restless.  Repeat 

blood pressure was 110/80mmHg. Packed cell 

volume was 37%. Repeat serum electrolyte, urea 

and creatinine done showed a worsening picture 

with serum urea of 22mmol/l, creatinine 800 

micromol/l, potassium 5.9mmol/l,  sodium 

137mmol/l, chloride 98mmol/l, bicarbonate 

20mmol/l.

An assessment of acute kidney injury (AKI) 

secondary to hypovolaemia from food poisoning 

with uraemic encephalopathy was made. 

Decision was then taken for emergency 

haemodialysis (HD) by the Consultant 

Nephrologist. Since a dual lumen catheter was 

unavailable in the centre at the time, the 

haemodialysis team opted to use the right 

femoral vein as the arterial limb while the right 

brachiocephalic vein was to function as the 

venous limb. The femoral cannulation was 

undertaken by a junior resident   in   Internal 

Medicine (Nephrology) and was assisted by 

other residents who were all relatively 

inexperienced in the insertion of femoral vein 

catheterization. The cannulation process was 

apparently smooth and the guide wire was 

threaded in. However, following some 

inattention at a point on the part of the resident 

performing the procedure, the femoral catheter 

was introduced without securing the tip of the 

guide wire. The whole length of the wire was 

already in the vascular lumen before it dawned 

on the resident that the guide wire was no more 

visible.  The femoral catheter was immediately 

withdrawn and the wire sought for without 

success. An urgent radiograph done located the 

lower  tip of  the  wire  at the femoral  vein  close 

to  the entry  point (fig1) while the upper tip  was  

the  neck  at  the  internal  jugular  vein.

A consultation request was immediately sent to 

the General Surgeons who eventually pulled out 

the wire. After locally dissecting through skin 

and subcutaneous fascia and deeper structures 

with minimal vascular exploration under local 

anaesthesia, the lower end of the wire was found 

slightly displaced but close to its initial point of 

entry into the femoral vein. The patient remained 

stable. HD was carried  out  the  following  day 
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using  the  femoral  vein on  the  contralateral  

side.

He was discharged from the hospital about two 

weeks later in good condition. After having had 

3 sessions of HD, the acute renal failure 

subsequently resolved. Prior to discharge, serum 

urea and creatinine were 6.0 mmol/l and 100 

micromol/l,  serum potassium was 4.9mmol/l, 

while sodium , chloride, and bicarbonate were 

132mmol/l, 100mmol/l and 24mmol/l 

respectively. Urinary output had improved to 

over 1 L in 24 before discharge.

 

Figure 1.  Plain abdominal radiograph showing the 

guidewire insitu (the arrow indicates the position 

of the guide wire insitu)

DISCUSSION

One of the most common methods for gaining central 

venous access during hemodialysis is via femoral vein 

catheterization.  Accurate placement of a femoral vein 

catheter depends upon knowledge of anatomical 

landmarks, experience and level of attention during 

the procedure. The Seldinger guidewire method is the 
1   commonly used technique The vein is easy to locate 

and its cannulation has a low rate of complications 

compared with other routes. Some of these 

complications may include arterial puncture, 

hematoma and pseudo-aneurysm formation, femoral 

nerve injury, infection, psoas abscess and thrombosis 
2 of the femoral or iliac veins.   Other complications 

include failure of catheter to pass, and improper 

catheter position, kinking, knotting or breakage of 

guide wire  or loss of wire in the vessel . The tip of the 

intravascular guide wire in the index case had 

extended to the internal jugular vein. There have been 

a few reports of guide wire mishap in literature. 

Abuhasna et al reported a case of forgotten guide wire 

originating from a femoral catheter in a young lady 
4undergoing plasmapharesis.  The wire was 

discovered to have   migrated to the chest region and 

was eventually removed. Similarly, Brahim et al 

reported a case of accidental migration of guide wire 
5during femoral catheterization. Reports of guidewire 

losses have also been described in other vessels like 
6, 7the internal jugular and left subclavian vein  . 

Immediate post-procedural ultrasound guidance was 

not employed in most of these cases.

Predisposing factors to a guide wire loss may include 

Figure 2. Guidewire after removal
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inattention, inexperienced operator, inadequate 
8supervision of trainees and overtired staff  . In this 

case, inexperience and inattention contributed to the 

loss. Proper education and performance under 

supervision, adherence to standard precautions as 

well as avoidance of distractions during the 

procedure could prevent this untoward complication 

in the future. 

Lost guide wires should be retrieved and removed as 

quickly as possible. Retained or fractured guide may 

lead to thrombosis, emboli or infection. Usually 

retrieval is uncomplicated, but complications might 

arise due to fragment embolization or from the 
9formation of a thrombus over the guidewire.  

Interventional radiology techniques is the method of 
9choice for retrieval and removal.   With modern 

devices, a lost guide wire can be removed in most 

cases. Surgery also has a role especially in centers, 
10where such facilities are lacking . Fortunately in the 

index case, retrieval was possible after minimal 

surgical exploration under local anaesthesia.

Guide wire loss is a completely avoidable 

complication. Certain pro-active steps must be taken 

during cannulation. Emphasis should be placed on 

strict adherence to the basic rules of catheter 

insertion. The procedure should be performed in a 

quiet place devoid of distractions. The tip of the guide 

wire should remain in the hand of the operator or the 

assistant until the distal tip is out of the vessel.  

Furthermore the guide wire can be redesigned in 

such a way that its distal end is coiled up severally 

instead of being straight to prevent accidental 
10slipping of the wire through the needle. 
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ABSTRACT

Foreign bodies may be ingested, inserted into a body cavity or deposited into the body by a traumatic or iatrogenic injury. In 

the oral cavity, foreign bodies are usually deposited either iatrogenically or by traumatic injury.  Among the commonly 

encountered iatrogenic foreign bodies are restorative materials like amalgam, obturation materials, broken instruments, 

needles, and so forth. Motor vehicle accidents, assaults, bullet wounds and iatrogenic surgical faults are the most common 
. causes of traumatic foreign bodies

The discovery of foreign bodies in the oral cavity following trauma is rare and difficult as most of the patients are seen by the 

general medical practitioners who usually do not engage in thorough oral examination.  The need for a thorough history 

taking, good clinical and radiographic examination of patients especially those involved in road traffic accidents cannot be 

overemphasized.

I present the case of an eight year old Nigerian girl who presented at the dental center of the Niger Delta University 

Teaching Hospital, Okolobiri, Bayelsa state complaining of persistent pain in her mouth of about one week duration. 

Further history revealed she had been involved in a road traffic accident about six (6) months prior to presentation and was 

treated in a private hospital for mild injuries which she sustained. Thorough physical and radiographic examination 

revealed a hard object on the body of the right mandible. The object was removed by blunt dissection and gentle 

manipulation under local anaesthesia and discovered to be a broken pencil head with the eraser attached.    

KEY WORDS: Foreign body impaction, Oro-facial pain, Trismus.

INTRODUCTION

he oral cavity is considered to be a place where 

foreign bodies are rare because of its structural T
1and functional features . However, previous workers 

have reported the presence of some foreign bodies in 
2,3the oral cavity . Injury to both the hard and soft 

tissues may occur as a consequence of child's habit of 

placing foreign objects into the mouth, which may 
4become potent sources of pain and infection  The 

discovery of foreign bodies in the oral cavity 

following trauma is rare and difficult as most of the 

patients are seen by the general medical practitioners 

who usually do not engage in thorough oral 

examination. Detailed case history, clinical and 

radiographic examinations are necessary to come to a 

conclusion about the nature, size and location of the 

foreign body as well as the difficulty involved in its 

retrieval. It is more common to find this situation in 

children as it is a well-known fact that some children 

often tend to have the habit of placing foreign objects 
4in the mouth

l present a case of the traumatic impaction of the head 

of a pencil with the eraser attached in the right buccal 

space of an eight year old Nigerian girl following a 
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road traffic accident.

Case Report

An eight year old Nigerian girl  by name A O  

presented in the Dental Clinic of the Niger Delta 

University Teaching Hospital, Okolobiri in Bayelsa 

State, Nigeria with a history of pain in the right cheek 

of about one week duration. The mother claimed that 

the child was involved in an accident about six 

months previously. The child was said to have been 

standing by the road side when she was knocked 

down by a moving vehicle which veered off the road. 

She was immediately taken to a private medical clinic 

where she was treated for mild injuries that she 

sustained. The oral cavity was however not checked.  

The child had complained of some object in her cheek 

but was ignored. The patient was brought to the clinic 

when she persistently complained of pain in the right 

cheek.

Extra-oral examination revealed a healthy looking 

but frightened little girl with right facial asymmetry. 

The swelling was warm and there was a hard 

palpable object at about mid-way on a line drawn 

from the angle of the mouth to the ear lobe.  Intra-oral 

examination revealed a shining substance on the 

buccal mucosa adjacent to the lower right first molar. 

The mucosa around the object was red, edematous 

and tender. An impression of an impacted foreign 

body was made. 

Figures 1 and 2

Periapical radiographic examination revealed a 

round radiopacity adjacent to the lower right second 

deciduous molar and first molar. 

Figure 3. 

On thorough questioning, the child disclosed that she 

had a pencil in her mouth just before the accident.

CLINICAL PROCEDURE

The procedure was well explained to the mother and 

the patient and a written consent obtained from the 

mother before the treatment. With the patient seated 

on the dental chair, local anaesthesia was achieved 

using about 1.5mls of 2% lignocaine hydrochloride 

with 1:80,000 adrenaline infiltrated in the mucosa 

surrounding the object. A horizontal incision of about 

1cm was made on the surrounding mucosa. Blunt 

dissection was done using a McIndoes scissors. The 

object was delivered using a dissecting forceps and it 

was observed to be a broken pencil head with the 

eraser attached. Figure 4  

 The wound was irrigated with 0.9% normal saline, 

hemostasis was achieved using a gauze pack for about 

ten minutes and allowed to heal by secondary 

intention. The patient was placed on Amoxicillin 

capsules 250mg 8 hourly for 5 days and Metronidazole 

tablets 200mg 8 hourly for 5 days, Paracetamol tablet 

500mg 8 hourly for 3 days as well as Vitamin C tablets 

100mg daily for 2 weeks. 

The first review was done within 24hours and she was 

placed on warm saline mouth wash 6 times daily for 

one week and adequate maintenance of good oral 

hygiene stressed. She was then reviewed weekly for 

one month. Wound healing was uneventful and  had 

completely healed within two weeks.

Discussion

Foreign bodies may be ingested, inserted into a body 

cavity or deposited into the body by a traumatic or 

iatrogenic injury. Motor vehicle accidents, assaults, 

bullet wounds and iatrogenic surgical faults are the 
5most common causes of traumatic foreign bodies

The most common injuries to the upper aero-digestive 

tract in children are those that occur from foreign 
5objects placed in the mouth . The injuries are as a result 

of accidents when hard pointed objects are held in the 

mouth while playing. The objects could include toys, 
3pens, pencils, wood etc 

The location and removal of impacted foreign bodies 

is essential. The appropriate location will be made 

possible by a thorough history and examination 

including radiographic and sometimes ultrasound 

scan. The nature of the foreign body determines the 

clinical behavior. Inert objects such as steel and glass 

may not cause significant inflammation but organic 

foreign bodies such as wood, pencil, toothbrushes 

tend to lead to secondary infection, with abscess and 
6sometimes fistula formation .

Our patient was an eight years old girl who had a 

pencil in her mouth at the time that she was 

accidentally hit by a moving vehicle. Though she had 
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complained of pain at the time of the accident, she 

was probably not taken seriously.

The need for thorough history taking and 
 examination cannot be over-emphasized as our 

patient had suffered a lot of pain and discomfort 

before she was brought to the dental clinic.She 

however had an uneventful healing following the 

removal of the impacted foreign body under local 

anaesthesia.    
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Figure 1: Unilateral swelling of the right lower jaw
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