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I seize this unique opportunity to thank the current 
leadership of Liberia Medical and Dental Asso-
ciation (LMDA) for appointing me the Editor-in-
Chief of this prestigious medical journal.

A historical review shows that the publication was trun-
cated during the civil war and eventually resumed in 
2010, went off again and is now sustainably back under 
the able leadership of Dr. Louise Mapleh Kpoto, LMDA 
President.    

After the devastating Ebola Disease epidemic of 2014-
2015 and commencement of the program of building a 
resilient health system for Liberia, there is a need to guar-
antee regular publications to keep the entire healthcare 
community (doctors, nurses, midwives, physician assis-
tants, health decision makers among others) abreast of 
latest developments in the medical/scientific world as 
well as disseminate information. 

We welcome papers in the form of original research, re-
view articles, commentaries, case reports, conference 
proceedings and are also expecting to hear the ‘voice’ of 
readers through “Letters to the Editor”. The format of 
articles should be: Title, Authors with institutional af-
filiation, Abstract, (Structured), Key words, Background, 
Objectives, Introduction, Materials and Method, Results, 
Discussion and Conclusion.   

In the words of the former Editor-in-Chief (Prof Joseph 
Njoh), “it is important that we seize the opportunity the 
re-appearance of the journal offers to engage in cross fer-
tilization of ideas for the benefit of mankind as a whole “.

Long live the ‘Journal of Liberia Medical and Dental As-
sociation’!!! 

Prof S. Chinenye MBBS, FWACP, FACE, FNSEM
Editor-in-Chief, Journal of Liberia Medical and Dental 
Association
 

EDITORIAL COMMENT
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Abstract

Background: Safe handling and proper disposal of 
sharps and waste are important Infection Prevention 
and Control (IPC) precautions for health facilities. IPC 
precautions are part of governments’ and the World 
Health Organization’s (WHO’s) strategy to protect 
Health Care Workers (HCWs), the public, from blood 
borne pathogens and hospital associated infections.  
Facility IPC audits and HCW IPC trainings are core 
components of an ideal IPC program. During recent 
Ebola Virus Disease (EVD) epidemic, John F Kennedy 
medical center, was among affected facilities. As part 
of national response, the government of Liberia and 
stakeholders stepped up IPC training for HCWs. Post 
Epidemic, strengthening IPC in hospitals was identi-
fied as a priority for achieving resilient health care sys-
tems to help prevent and mitigate future outbreaks in 
the sub region.
 
Objective: To determine the overall IPC compliance 
status pertaining safe handling of sharps and proper 
waste disposal before and after a planned training pro-
gram for midlevel HCWs.

Methods: We carried out an IPC audit one year post 
EVD epidemic. Wards, emergency rooms and theatres 
were audited before & after training. Percentage com-
pliance levels by scoring system were awarded for each 
area. Locally designed audit tool with criteria for safe 
handling of sharps and proper waste disposal as per 
WHO current recommendations, British Standards 
7320 specifications, Royal College of Nursing “sharps 
best practice points” and London Ambulance Services 
IPC audit tool standards was used for scoring. Com-
pliance status was assigned in line with international 
standards as: “compliant” if percentage compliance 
level ≥ 85%, “partial compliance” 76-84%, and “non-
compliance” ≤ 75%. Overall IPC compliance status per-
taining either safe handling of sharps or proper waste 
disposal was determined from the average compliance 
levels for all hospital areas. Audited areas received no 
prior notice. Auditing team comprised hospital infec-
tion control committee members and head nurses. 

ORIGINAL ARTICLE

Sharps /Waste Management at the John F. Kennedy Medical Center: An 
Audit of Safe Handling and Proper Disposal, Post Ebola Virus Disease 
Epidemic in Liberia

John V. Ssentamu2, Sunny Chinenye², Christopher Babua2, Cozie Gwaikolo², Freeman Murray², Beyan Davies², Varbah 
Paye², Joseph Dwana², James Korvieh², Ian Wachekwa1,2, Garry Sharpe², David Okiror1,2 Joseph N. Njoh1,2

¹ Department of Internal Medicine, John F. Kennedy Medical Center
² Faculty of Internal Medicine, Liberia College of Physicians and Surgeons

Trainers were internal medicine resident doctors and 
consultants after undergoing a training of trainers. 
Small group lecture sessions in different areas, using 
similar materials, based on current WHO recommen-
dations were conducted over a one week’s period fol-
lowing the pretraining audit. The post training audit 
was conducted one month after the training.

Results: Nine hospital areas were audited and 102 
(75%) midlevel HCWs mainly nurses were trained. 
Overall IPC compliance status pertaining safe han-
dling of sharps before training program was “non-
compliance” (45.8%) while that pertaining proper 
waste disposal was also “noncompliance” (51.4%). Af-
ter training program, the overall IPC compliance sta-
tus was “compliant” for both safe handling of sharps 
(88.8%) and proper waste disposal (86.0%).

Conclusion: Despite intensified IPC training of 
HCWs during EVD epidemic, our audit revealed an 
overall IPC compliance status of “noncompliance” 
pertaining to both safe handling of sharps and proper 
waste disposal before a planned training program for 
mid-level HCWs. Training program improved over-
all IPC compliance status from “noncompliance” to 
“compliant” for the two IPC standards audited. Com-
pliance levels increased by 43% for safe handling of 
sharps and 35% for proper waste disposal after training 
program. Ongoing IPC training programs for hospital 
staffs regardless of position and regularized IPC audits 
may help ensure hospital “compliant” IPC status.

Key words : sharps, wastes, JFKMC, IPC, Liberia

Introduction
Safe handling and proper disposal of sharps and waste 
are important Infection Prevention and Control (IPC) 
precautions for health facilities (1, 6). IPC precautions 
are part of governments’ and the World Health Organ-
ization (WHO) strategy to protect Health Care Work-
ers (HCWs), and the public, from blood borne patho-
gen/hospital associated infections (1, 2, 4). Facility 
level IPC monitoring/audits and HCW IPC education 
and training are core components of an ideal IPC pro-
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gram (1, 6). During recent Ebola Virus Disease (EVD) 
epidemic, John F Kennedy medical center was among 
the affected facilities (5). As part of national response, 
the government of Liberia & stakeholders stepped up 
IPC training for HCWs (4). Post Epidemic, strength-
ening IPC in hospitals was identified as a priority for 
achieving resilient health care systems to help prevent 
and mitigate future outbreaks in the sub region (4).
 
Objective: To determine the overall IPC compliance 
status pertaining safe handling of sharps and proper 
waste disposal before and after a planned training pro-
gram for midlevel HCWs.

Materials and Method 
We carried out an IPC audit one year post EVD epi-
demic. Wards, emergency rooms and theatres were au-
dited before and after training. Percentage compliance 
levels by scoring system were awarded for each area. 
A locally designed audit tool with criteria for safe han-
dling of sharps and proper waste disposal as per WHO 
current recommendations, British Standards 7320 
specifications, Royal College of Nursing “sharps best 
practice points” and London Ambulance Services IPC 
audit tool standards was used for scoring (3,6,7,8,9). 
Compliance status was assigned in line with interna-
tional standard initiatives as; “compliant” if percentage 
compliance level ≥ 85%, “partial compliance” 76-84%, 
and “noncompliance” ≤ 75% (9). Overall IPC compli-
ance status pertaining either safe handling of sharps or 
proper waste disposal was determined from the aver-
age compliance levels for all hospital areas (9). Audited 
areas received no prior notice. Auditing team com-
prised hospital infection control committee mem-
bers & head nurses. Trainers were internal medicine 
resident doctors and consultants after undergoing a 
training of trainers. Small group lecture sessions in dif-
ferent areas, using similar materials, were conducted 
over a one week’s period following the pretraining au-
dit. The post training audit was conducted one month 
after the training.

Results
Nine hospital areas were audited and 102 (75%) hos-
pital midlevel HCWs majority of whom nurses, 91 
(89.2%) were trained as shown in Table 1 below. 

Table 1:Hospital areas and categories of trainees
S/No Hospital Area. Number of 

Nurses Trained.
01 Medical Ward 11
02 Surgical Ward 10
03 Pediatrics Ward 08

04 Medical Emergency 
Room

08

05 Surgical Emergency 
Room

04

06 Critical Care Unit (CCU) 10
07 Under 5 Ward 11
08 Obstetrics/Gynecology 

Ward
21

09 Operating theatres 08
TOTAL 91

Other hospital staffs trained included 11(10.8%) hos-
pital support staffs.  Overall, the IPC compliance sta-
tus pertaining safe handling of sharps before training 
program was “noncompliance” (45.8%), while that 
pertaining proper waste disposal was also “noncom-
pliance” (51.4%). After training program, the overall 
IPC compliance status was “compliant” for both safe 
handling of sharps (88.8%) and proper waste dispos-
al (86.0%). Post training there was improvement as 
shown in figure 1 below.

Figure 1. Overall IPC Compliance Status
 (Pre & Post Training)

Discussion
Our audit and training program were planned in a man-
ner meant to minimize disruption of routine hospital 
activities. Among Midlevel HCWs we targeted nurses 
mainly for the training since they handle more sharps 
in the hospital and most hospital waste is generated at 
their duty areas. Hospital support staff especially waste 
handlers that were available at the scheduled training 
time were also trained as per WHO recommendations. 
We were unable to determine why one year post EVD, 
IPC compliance status was “noncompliance” despite 
the devastating EVD consequences and prior inten-
sive HCW training during EVD epidemic. This was out 
of scope for this audit. Some nurses might have missed 
out on the training as its routine hospital practice for 
some staffs to be on leave/off duty. We were also un-

Sharps /Waste Management at the John F. Kennedy Medical Center: An Audit of 
Safe Handling and Proper Disposal, Post Ebola Virus Disease Epidemic in Liberia
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able to compare our findings with similar audits in the 
sub region post EVD since our search did not find any 
such published or unpublished audits. The improve-
ments in the compliance status post training may be 
indicative of the effectiveness of the training program 
but it’s not clear whether such gains may remain sus-
tained.
 
Conclusion
Despite intensified IPC training of HCWs during 
EVD epidemic, our audit revealed an overall IPC com-
pliance status of “noncompliance” pertaining to both 
safe handling of sharps and proper waste disposal be-
fore a planned training program for mid-level HCWs. 
Training program improved overall IPC compliance 
status from “noncompliance” to “compliant” for the 
two IPC standards audited. Compliance levels in-
creased by 43% for safe handling of sharps and 35% for 
proper waste disposal after training program. Ongoing 
IPC training programs for hospital staffs regardless of 
position and regularized IPC audits may help ensure 
hospital “compliant” IPC status.
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Introduction               
The profession of Medicine is not without its share of 
surprises.  Once in a while, not often is it a long while, 
an observant physician sees a patient with a combina-
tion of amazing signs and incredible symptoms that 
causes the doctor to wonder about the complexity of 
the human body and to contemplate how and why our 
brain, one of the remaining great scientific mysteries 
of the 21st century, has evolved to its present highly 
developed stage. The human brain is a fantastic prod-
uct of nature.  It is not just the seat of emotions (e.g. joy, 
sadness, jealousy, fear, mercy, anger, love, hate, pride,  
arrogance, among others), some of which are shared 
with other primates, but it is also responsible for those 
things that are uniquely human – our ability to create 
and use language, the ability to create and appreciate 
art, to have abstract thought, to perform mathematical 
calculations, to think of and to plan for the future, to 
develop a sense of morality, to have religious sensibili-
ties, consciousness and self-awareness, etc. In our daily 
lives, we sometimes create wonderful things (great 
art, mellifluous and sonorous music, innovative con-
cepts, marvelous mechanical and/or electrical and/or 
electronic inventions, among others) that dazzle oth-
ers and we often perform many, varied physical move-
ments effortlessly.  As a result, we take so many things 
for granted. The only time we know how delicately bal-
anced the human body is, is when that balance is dis-
turbed and we lose the ability to do that which we did 
with contemptuous ease many times previously (walk, 
run, dance, talk logically and intelligibly, eat, even per-
form some gymnastics, etc.) or when that thing we call 
the mind, which makes us rational human beings, is 
upset and we begin to demonstrate weird behaviour.   
Recently, I saw a man whose personality changed in a 
bizarre way following an unfortunate incident involv-
ing his brain. This is not science fiction but an actual 
occurrence that is stranger than fiction.  The Liberian 
English used in the conversation has been translated 
to standard English for clarity and edited for length 
without altering the meaning.                

Case Report
Mr. P.C. (JFKMC Hosp. No. 59-59-24) was an unem-

The Man Who Denied His Own Hand (Anton-Babinski Syndrome)
A Case Report

Joseph Njoh MD, FRCP, FWACP
Professor of Medicine/Consultant Physician/Neurologist
&
Ian Wachekwa MBBS, MWACP
Senior Registrar, Internal Medicine.
Both of Department of Internal Medicine, John F. Kennedy Memorial Hospital, Monrovia, Liberia

ployed 43-year-old Liberian male who lived in Cald-
well (a suburb of Monrovia).  He was admitted into the 
Medical Ward of the John F. Kennedy Medical Center, 
Monrovia, on the 21st of June, 2014.  A day earlier, he 
suddenly collapsed at home and vomited twice but did 
not lose consciousness.  In addition, he felt weak on the 
left side of his body.  He was treated at a local clinic for 
some hours before he was brought to this hospital by 
his wife because there seemed to be no improvement 
in his condition.  There was no previous history of this 
condition or of any other serious illness.  This was his 
first hospital admission.  He had no history of systemic 
hypertension or diabetes mellitus.  However, he was a 
heavy cigarette smoker and he drank large quantities 
of alcohol frequently.  A day before the onset of the pre-
sent illness, he lost his job at the State Security Service 
(SSS) and was very distressed. 

On examination, he was conscious, had severe sys-
temic hypertension (Blood Pressure 240/180mmHg), 
the mouth was deviated to the right side, his speech 
was recorded as “slurred”, and the left upper and lower 
limbs were weak (hemiparesis).  The impression was 
that he had “Stroke secondary to malignant hyperten-
sion.” He was treated for his raised blood pressure with 
anti-hypertensive drugs and physiotherapy (physical 
therapy) commenced for his weak limbs.  His speech 
improved, his blood pressure returned to normal and 
after 2 weeks in hospital he was discharged with in-
structions to continue his medications at home as 
prescribed, to continue physiotherapy and to return to 
the Medical Out-Patient Department (MOPD) after 2 
weeks for follow up.    

I was on a vacation while this patient was admitted in 
hospital but I was at the MOPD when he was brought 
into my office in a wheelchair by his wife on the morn-
ing of the 17th of July, 2014.   They had been married 
for 9 years but had lived together in a   very loving rela-
tionship for close to 2 decades.  They had two children 
between them but each had other children before they 
met.  The man was tall, slim, dark-skinned, dull-looking 
and barely literate, while the pretty, light-complex-
ioned wife was illiterate and unemployed, was in her 

CASE REPORT
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late 30s, was bright-eyed and smiled often.  His left 
hand rested awkwardly on his left thigh.  His face was 
normal.  The wife drew a chair and sat by him.  I intro-
duced myself.  After the initial greetings and pleasant-
ries, I asked Mr. P.C., “How have you been doing since 
you left hospital?”

There was silence.  He made no attempt to reply.  I per-
sisted,  
 
“How do you feel today?”   
   
“Fine,” he replied.          
   
He seemed unintereseted at the occasion and was dis-
inclined to say more.  I tried to encourage him to talk, 
and hoped I could get him to say more to me.  

“Is there anything more you want to tell me about your 
present condition?”

“No.”  

“Do you want to tell me what happened to you?”

Another silence.  He shifted his sitting position and 
his left hand slipped and dropped on the seat.  He ig-
nored it or was unaware of it.  The devoted wife quickly 
placed it back on the left thigh.  I was convinced that he 
was not interested to say much.  I wondered if he was 
depressed.   I turned to the wife.  Fortunately, this intel-
ligent lady was more than willing to talk.  Indeed, she 
more than made up for the husband’s reticence.  In a 
fairly gentle voice, I asked her, “How has your husband 
been doing at home?”  “Oh, he’s been improving since 
he left the hospital, thank God,” she answered. “Good.  
In what way has he improved?  Can you tell me more, 
please?” I further inquired. She shifted in her seat, ad-
justed her clothes and launched into one of the most 
remarkable accounts by a relative (not the patient) 
that I have heard in a long time. “Thank you, doctor, for 
this chance to talk to you.  We’re here today because 
someone mentioned your name to us, someone who 
said that you were the one we should actually see in 
this hospital with this kind of problem.  But when we 
arrived here about a month ago, we were told that you 
were on vacation.  That’s why we are here today to see 
you.” I nodded and said, “I’ve just returned from vaca-
tion.  You can now tell me all you have in mind.  I’ll give 
you all the time you need.” A part of me questioned the 
wisdom of saying this, in view of the many patients 
waiting patiently to be seen.  I decided to listen atten-
tively to whatever she had to say.  If she could take the 
trouble to come with her sick husband all the way from 
Caldwell to see me, then she must have something im-

portant to say, so I thought.      

“Let me start by telling you what happened while my 
husband was admitted here.  While he was in hospital, 
I noticed that his head and eyes and mouth were devi-
ated to the right. But as you can see, they are normal 
now.  His left arm was weak but he never complained 
about it.  I also noticed that he behaved as though the 
left side of his body did not exist.  He did not try to 
move it or try to use it to do anything.  He did not talk 
about it.   Whenever I talked about his left side, he ig-
nored it or ignored me.  He really behaved as though 
the left half of his body did not exist.”   She paused.  This 
was to enable her to replace the left hand of the hus-
band on his left thigh after it had slipped again from its 
position and dropped on the seat, his left arm hanging 
down limply by his side.  This brief interlude of silence 
gave me a chance to observe the demeanour of this un-
usual man. His facial expression did not change.  He ap-
peared apathetic as if he was unconcerned by what the 
wife had been narrating or as if he did not know that 
this meeting was about him.    She continued, “I came 
one afternoon to visit my husband and met him sitting 
on his bed.  I greeted him but he said nothing.  Instead, 
he suddenly turned to me and asked loudly,  “Where is 
my left hand?  My left hand is missing.  I can’t find it.  
I’ve been looking for it but I can’t find it.  Where is my 
left hand?”

I was stunned, doctor.  As far as I am aware, my husband 
has not had a mental illness before and I was unwilling 
to believe that he was having a mental illness now, but 
I was amazed that he was asking me a question whose 
answer was obvious.  My husband’s left hand was on 
the seat by his side, yet he said he had been looking 
for it and couldn’t find it.  I had never been more be-
wildered in my life.  I wondered what was happening 
to my husband’s mind. In my desperation, I quickly 
grabbed his left hand, raised it to his face to make sure 
he saw it and said to him, “This is your left hand.  Can 
you see it?  It is your left hand.  It is yours!”

But to my utter astonishment, he abruptly turned his 
face away and denied ownership of his hand, saying 
aloud, “No, no, that is not my hand.  The doctors have 
changed my hand, they have replaced it with another 
person’s hand.   No, that is not my hand.”  With that, he 
pushed it away with his right hand.  Doctor, my hus-
band could no longer recognize his own hand.  He re-
jected his own hand.  That day, I knew something was 
seriously wrong with his mind.  But thank God, his 
condition has been improving since.  People told me 
to be showing him his left hand repeatedly and to be 
stressing each time I do so that it is his. I’ve been doing 
this every few hours and I think he is now beginning to 

The Man Who Denied His Own Hand (Anton-Babinski Syndrome)
A Case Report
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recognize his body.” 

She was now perspiring profusely in a reasonably cool 
room and she seemed to be on the verge of breaking 
down in tears.  I thought she was physically and emo-
tionally exhausted.  I imagined she had gone through 
so much in the month since her husband fell ill, a situ-
ation compounded by the fact that the couple had no 
source of income. 

“Mrs PC, I’m sorry that you have been through so much 
difficulty in the past one month.  I’m pleased that your 
husband’s condition is improving.  Let’s hope that the 
improvement continues. I’m prepared to work with 
you to make that possible,” I told her. 

Before I could say more, she jumped in, “Doctor, I 
want to tell you one more thing.  He can’t put on his 
own clothes now.  Before he fell ill, he used to wear his 
clothes with ease, but since he took ill, he can’t.  I have 
to dress him.”  I thanked her for the additional infor-
mation and then proceeded to examine him.  For peda-
gogical reasons, some young doctors from the depart-
ment of medicine, who were present in the hospital, 
were invited to see this strange case.  

Mr. PC was fully conscious but his appearance re-
mained dull and he seemed unconcerned about all the 
wife had been saying.  It was as though she had been 
talking   about someone else outside the room.  His vi-
tal signs were normal.   His left limbs were very weak 
(muscle power Grade 2) and flaccid but he was uncon-
cerned or was unaware about this (Hemispatial Ne-
glect or Anosognosia).  He had no sensation to touch, 
pin-prick (pain) and proprioception (joint-position) 
(Somatosensory defect).  With the patient looking 
straight ahead at my nose as I sat facing him, he was 
able to identify an object held first to the left of his face 
and another object held to the right separately.  When 
the same objects were presented on both sides simul-
taneously, he identified only the one on the right side 
(Extinction).  When the test was repeated, the result 
was the same.  When I asked him to shake my hand 
with his left hand, he extended the right hand without 
making an attempt to use the left.  When I asked him 
why he was not trying to use the left hand, he kept si-
lent and appeared unconcerned.  When I gave him his 
shirt and asked him to wear it, he made two clumsy, 
unsuccessful attempts and gave up (Dressing apraxia).  
Initial Clinical Diagnosis – The clinical features 
strongly suggest a large Right Parietal Lobe acute 
hemorrhage affecting specifically the Right Superior 
Lobule, where our body image is usually constructed 
and stored.  Supplying this region is the right middle 
cerebral artery.  

Laboratory Investigations –  Sept. 4, 2014 
Complete Blood Count – WNL with thrombocytosis 
(PLT – 658,000/uL)
Blood Chemistry – all within normal limits except 
for Serum Creatinine – 1.4mg/dl (Normal value 0.6-
1.2mg/dl).
ESR – 45mm/hr  (Normal value 0-15mm/hr).
Chest x-ray - normal
EKG – not done
HIV ELIZA - NR ;        VDRL – 28mg/dl     (Normal value    
8 – 20mg/dl)
CRP – 15.9mg/L      (Normal value 0 – 7mg/L)  

Figure 1: CAT Brain Scan
Computerized Axial Tomography Brain scan on 
Wednesday, July 30, 2014 –  >5 weeks after the acute 
stroke – done at JFD Hospital, Tappita, Nimba 
County

There is an iso- to hyperdense ill-defined right basal 
ganglia mass with surrounding vasogenic oedema and 
mass effect to ipsilateral lateral ventricle.  

Because of the patient’s history and physical findings, I 
think the mass described is what is left after the resorp-
tion of much of the hematoma resulting from massive 
intracerebral hemorrhage 5 weeks earlier.   

For comparison, see below in Figure 2, the CAT Brain 
Scan, taken from an imaging textbook: Computerized 
Tomography Brain scans of a fresh intracerebral hema-
toma in Basal Ganglia (A) and another scan 3 weeks 
later (B).  
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Scan A. Scan B.

Figure 2: CT Scan A & B images . 

Scan A - A large hyperdense lesion which is intra-axial 
(i.e. within the brain parenchyma), lying lateral to the 
left lateral ventricle, typical of an acute intracerebral 
hemorrhage.  It is exerting mass effect with effacement 
of the surrounding sulci and minor compression of the 
lateral border of the left lateral ventricle.

Scan B - The same patient 3 weeks later.  The hemato-
ma has been resorbed leaving a hypodense area.
Final Diagnosis – On the basis of both clinical and 
imaging findings, the final diagnosis is moderate-to-
large-sized basal ganglia (Putamen-Internal Capsule) 
hematoma following an old hemorrhage from the pen-
etrating branches of the Middle Cerebral Artery.  
 
Discussion
Many of us are familiar with the stroke patient, who 
has a right-sided weakness and cannot speak or speaks 
with difficulty or those with left-sided weakness but 
can speak with no difficulty.  Many strokes do not pre-
sent this way.  The manifestation of a stroke depends 
largely on the site in the brain where the stroke oc-
curs.  Other areas of the brain may be affected by com-
plications of the stroke.  The case presented above is 
extraordinary in its clinical features. It is one of the 
strangest syndromes in neurology. 

Why would a man deny ownership of any part of his 
body, in this case his left hand?    Intracerebral hem-
orrhage (ICH) accounts for 10-15% of all strokes 
worldwide (2), but in Africa, the percentage is higher 
(20-40%) due to the high prevalence of untreated or 
inadequately treated hypertension (3).  It is more com-
mon in men and in blacks(2). The most common mod-
ifiable risk factor for intracerebral hemorrhage is sys-
temic hypertension, but other important modifiable 
risk factors include smoking and consumption of large 
quantities of alcohol. Young people below the age of 55 
years, who smoke and do not follow their antihyper-
tensive treatment, are at particular risk of developing 
ICH (2). Other causes of spontaneous intracerebral 

hemorrhage are ruptured aneurysm, vascular malfor-
mation, embolic stroke with reperfusion, coagulopa-
thies, drug abuse (e.g. cocaine, amphetamine, metham-
phetamine, etc.), tumour and vasculitis (1).       

The common sites of primary ICH in order of their 
frequency are:  1. Putaminal-capsular (50%), 2. Lobar 
(within the white matter of one of the lobes – frontal, 
temporal or parietal – of the brain), 3. Thalamic, 4. Cer-
ebellar and 5. Pontine (4). All except lobar hemorrhage 
have a consistent relationship to chronic hyperten-
sion.    

Putaminal (Basal Ganglia) hemorrhage may begin 
with headache, vomiting and flaccid hemiplegia fol-
lowed by deviation of the eyes to the side of the le-
sion or away from the weak limbs.  This stroke often 
extends to the adjacent internal capsule resulting in 
hemiplegia or hemisensory loss or both.  Rarely, the pa-
tient may have a movement disorder such as hemibal-
lism when the hemorrhage is limited to the Putamen.  
A large putaminal hemorrhage may cause additional 
cortical signs such as aphasia and dysgraphia, when 
the dominant hemisphere is involved or contralateral 
hemineglect, hemianopia, hemi-inattention and ano-
sognosia, when the nondominant hemisphere is in-
volved. (5,6,7) The latter features were seen in the pa-
tient presented indicating that    the hemorrhage must 
have been large or at least medium-sized.           

Anosognosia occurs in about 10% of acute stroke pa-
tients, and it is more common with strokes involving 
the right hemisphere than the left (5).  Indeed, statis-
tics show that it is seven times more common in right 
hemisphere strokes than in the left hemisphere (8).  
Perhaps this is because when it occurs in the left hemi-
sphere, it is often associated with aphasia and patients 
are unable to complain about it or to draw attention 
to it.  It has also been suggested that the higher fre-
quency of this syndrome in those with lesions of the 
right hemisphere may be due to a division of labour 
between the two cerebral hemispheres (hemispheric 
specialization). (9)  Anosognosia has been described 
in patients with cortical (parietal, frontal and tempo-
ral lobe) or subcortical (basal ganglia and thalamus) 
strokes (10, 11).   In most cases it lasts about a week or 
less and the exact mechanism is unknown and is still 
a matter of debate (11, 12).  It has been suggested that 
the two cerebral hemispheres have different but com-
plementary coping styles in dealing with the world.  
When the right cerebral hemisphere’s stroke causes 
left hemiplegia and disrupts the stored body image, 
anosognosia arises in some patients because “the ad-
ditional damage to the postulated devil’s advocate in 
the right hemisphere’s fronto-parietal regions allows 
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the left hemisphere” to try to smooth over the discrep-
ancies and anomalies between the two hemispheres 
in order to preserve the coherence of self and the 
stability of behaviour,” using the mechanisms of de-
nial and/or confabulation and/or delusion(13). Ano-
sognosia is also said to “represent arousal-attention 
disorders after lesions in specific areas of the right 
hemisphere (temporoparietal, thalamus and basal 
ganglia) with preexisting subcortical atrophy” (10)
.                                                                                                                                                
Imaging was very helpful in this case because it re-
vealed the location of the stroke.  Without it, the diag-
nosis would have been acute right parietal lobe hemor-
rhage. In the book’s CAT scan, Scan A shows the first 
scan with hematoma in the basal ganglia region as a 
hyperdense lesion compressing the left lateral ventri-
cle.  A repeat scan (Scan B) done 3 weeks later showed 
that the hematoma had been resorbed, leaving an area 
of hypodensity.  In contrast, Mr. P.C.’s CAT scan shows 
that 5 weeks (almost twice as long as the book’s CAT 
scan B) after he had suffered the stroke, there was still 
a hyperdense lesion with a mass effect, compressing 
the right lateral ventricle.  An early post-stroke scan 
to determine the size and the location of hemorrhage 
was not done because to transport a bleeding patient 
by road to the JFD Hospital in Tappita almost two hun-
dred miles away would have been unwise.  Besides, the 
patient could afford neither the transportation fare to 
Tappita nor the fee for the imaging examination itself. 
It is probable that the bleeding that occurred in this 
patient’s brain at the onset of the stroke was large, and 
the brain dysfunction it caused in the early post-stroke 
stage would have been considerable.  

It is well-known that “the right parietal lobe is in-
volved in creating a mental model of the spatial layout 
of the outside world, your immediate environs, plus all 
the locations of objects, hazards, and people within it, 
along with your physical relationship to each of these 
things” (14)   plus the relationship of one part of the 
body to the other.

The concept that sensory information, especially due 
to touch and vision, and to some extent hearing, is 
combined during development into a body image, 
thus enabling us to perceive our body and the relation-
ship of one part of our body to another was initially 
theorized by Pick in 1908, (15) and subsequently dis-
cussed in detail by Brain in 1941 (16).  It is now gener-
ally accepted that the formation of the body image is 
based on the constant inflow and storage of sensation 
from our bodies as we move about.

The observation that a patient with a severe left hemi-
plegia may be indifferent to, or unaware of, the paraly-

sis was first made by Anton (17). A century ago, this 
condition was observed and called Anosognosia by 
Babinski (18). For this reason, it is sometimes called 
Anton-Babinski Syndrome (18). It may express itself 
in several ways.  Some patients behave as if they have 
nothing to be concerned about.   Other patients may 
claim that they can’t find their left side and “when 
shown their paralysed arm, they may deny it is theirs 
and assert that it belongs to someone else and even 
take hold of it and fling it aside”(7). This was how the 
patient described above was reported to have behaved.  
These patients usually have somatosensory defect. 
In this particular condition, there is a loss or disorder 
of the memories of the body image, which is usually 
stored in the right superior parietal lobule.  Patients 
often have blunted emotions and are often dull, inat-
tentive and apathetic (19).  It is not all those with right 
parietal lobe dysfunction who have anosognosia. The 
great majority are upset by their paralysis, a small mi-
nority deny or ignore the paralysis and still a smaller 
group actually deny ownership of the left arm (9). The 
exact mechanism for this syndrome is unknown but 
possible mechanisms have recently been discussed 
(10, 13, 20, 21).    

Seven weeks after the onset of the stroke, the anosog-
nosia has  disappeared but the patient continues to 
show little concern for his left hemiplegia and con-
tinues to insist that his inability to use his left arm is 
due to a dislocated shoulder despite the fact that I had 
previously explained that injury in his brain was re-
sponsible. He speaks more freely and his answers to 
questions are appropriate; his facial expression is nor-
mal.  When he drinks cold water, he feels a very cold 
sensation running through his left upper limb. He now 
has left hemiplegia, left somatosensory loss and walks 
with assistance.      

Finally, this case reminds me of an interesting book, 
“The man who mistook his wife for a hat and other clin-
ical tales” by a British neurologist, Dr. Oliver Sacks, in 
which Dr. Michael Kremer, an American neurologist, 
described a dramatic case of anosognosia of hemiple-
gia following an embolic stroke. (22)      
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Abstract
Background: Maternal infection is a direct cause of ma-
ternal mortality, and contributes to 11% of all maternal 
mortalities globally, with most of these deaths recorded 
in developing countries. This study was triggered by an 
anecdotal evidence of a high prevalence of puerperal in-
fection following caesarean sections at the Redemption 
hospital, Monrovia Liberia. 

Objective: To determine the incidence and bacteriolog-
ical pattern of puerperal infections within the first 120 
hours among women delivered by caesarean section at 
Redemption hospital in Monrovia, Liberia 

Methodology 
Study Design: Prospective descriptive cohort study 
Setting: Redemption hospital in Monrovia, Liberia
Study population: Immediate post caesarean section 
mothers 

Sample Size: 235 
Data Collection: Outcome measures were collected at 
five time points 24, 36, 72, 95 and 120 hours after deliv-
ery. Samples were collected for culture and sensitivity if 
a participant was clinically suspected to have puerperal 
infection.

Results: The Mean (SD) age of study Participants was 
27(7) years. The incidence of puerperal sepsis was 21% 
(49/235), out of which 49% (24/49) had clinically sus-
pected puerperal infection and 51% (25/49) had labo-
ratory confirmed puerperal sepsis.  Of the specimens 
cultured, 44% were Staphylococcus Aureus, 44% were 
Escherichia coli and 12% Pseudomonas Aeuroginosum. 
About three quarters of Staphylococcus Aureus and 
Escherichia coli infections are resistant to ceftriaxone, 
while more than half these infections are resistant to 
gentamycin. 

Conclusion
The incidence of puerperal infection in Redemption 
Hospital, Liberia, within the first 120 hours after caesar-

ean section is 21%. Staphylococcus Aureus and Escheri-
chia coli were the commonest pathogens isolated. 
Key Words: ‘antibiotic resistance’ ciprofloxacin, ‘puer-
peral sepsis’ ‘postpartum infection’ 

Introduction   
Reduction of maternal mortality by 75% between 1990 
and 2015 was a target for the fifth Millennium Develop-
ment Goal (MDG) that was not achieved by most de-
veloped countries (1, 2). Maternal infection is one of the 
direct causes of maternal mortality, and globally it con-
tributes to 11% of all maternal mortalities, with most of 
these deaths recorded in developing countries, account-
ing for 13% of all mortalities (1, 3). Due to diagnostic 
limitations the estimates in developing countries could 
be higher (2), especially in Liberia which is ranked one 
of the ten countries with the highest maternal mortali-
ties in the world. The maternal mortality ratio of Liberia 
can be as high as 890 maternal deaths for every 100,000 
live births in some parts of the country (4). 

A PubMed and Google Scholar search yielded no stud-
ies on maternal or puerperal infection in Liberia. Anec-
dotal evidence however, shows that there is an increase 
in caesarean section associated puerperal infections. 
This observation is alarming since caesarean section; 
one of the processes indicators for emergency obstetric 
care, is now a common abdominal surgical procedure 
across the world, and the single most important risk fac-
tor for postpartum infection

 (5-7). In a Nigerian study, the risk factors of puerperal 
infection include unbooked women, home delivery, 
perineal trauma, caesarean section and maternal age 
more than 24 years (8). In another Nigerian study, post-
caesarean wound infection rate was 16.2% and the risk 
factors were identified as lower education status, multi-
ple pelvic examination, offensive liquor at surgery and 
patients that are unbooked (9). Studies show Staphy-
lococcus Aureus and Escherichia Coli as the common 
isolated pathogens in post-caesarean section wound 
infections (8, 10). Prophylactic antibiotics given to 
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women undergoing caesarean section has been shown 
to reduce the occurrence of puerperal infections(11).

Due to a paucity of documented studies on puerperal 
infections after caesarean section in Liberia, we sought 
to determine the incidence and bacteriological pattern 
of puerperal infections within the first 120 hours among 
women delivered by caesarean section at Redemption 
hospital in Monrovia, Liberia.

Materials and Methods 
Study Design
This was a hospital based descriptive cohort study.

Study Setting
The study was done in the Redemption Hospital, Mon-
rovia, Liberia. This is a ministry of health facility located 
in one of the peri-urban settlement in Monrovia and 
services are offered free-of-charge. The obstetrics ward 
has 40 beds.  Each month on average, about 370 vagi-
nal deliveries and 80 caesarean sections are conducted. 
Majority of patients served in the facility are from low 
socio-economic status. The compliment of health care 
workers in the Obstetric unit include: two Obstetri-
cian/ Gynaecologists, 10 midwives and eight nurses. 
The unit has only one fully functional theatre that also 
serves other clinical Departments, like General Surgery. 

Infection control strategies are weak and non-stand-
ardized in the facility.  Prophylactic antibiotics are not 
given pre-operatively and intra-operatively. Wound 
care at the hospital is erratic in nature with no standard-
ized protocol. The hospital has a functional laboratory 
for culture and sensitivity, however anecdotal evidence 
show that majority of patients with puerperal infection 
are treated based on clinical findings and not guided by 
culture and sensitivity results.  All post caesarean sec-
tion patients in the hospital are discharged home after 
five days as standard of care. 

Study Population
All postnatal mothers who delivered by cesarean sec-
tion at the Redemption Hospital, Monrovia, Liberia, 
March-May,2014. Those who gave informed consent 
and within the first 24 hours post-delivery were in-
cluded in the study. Those who underwent caesarean 
section in another facility and referred to Redemption 
Hospital were excluded from the study. 

The Sample Size and Sampling Procedure
A total of 235 participants were included in this study.  
The sample size was calculated to give a power of 80%. 
All consecutive eligible women were included in the 
study.  

Data Collection and Management 
A one day training of research assistants was done on 
the study protocol and ethical issues before the com-
mencement of the study. The research assistants includ-
ed two resident doctors, and four midwives. 

Eligible Participants were recruited and enrolled to 
the study in the postnatal ward.  Data collection was 
collected using a structured pretested questionnaire 
which was completed at five-time-points within the 
first 120hrs hours after caesarean section at:  24 hours, 
36 hours, 72 hours, 94 hours and 120hrs. In all the time 
points, Participants were clinically examined. Addition-
al data was abstracted from Participants case file. 

For this study a clinical diagnosis of puerperal infection 
was fever (temperature ≥38°C) with purulent lochia, 
postsurgical wound infection from caesarean section 
/episiotomy, urinary tract infection or breast abscess. 
Samples for culture and sensitivity were collected from 
all Participants who were clinically diagnosed with pu-
erperal infections. The samples collected included en-
docervical swab, wound swab and urine as was deemed 
necessary.   

Data from the questionnaires was entered into a Mi-
crosoft Access database with in-built consistency and 
validation checks. Data was cleaned and stored in a 
password protected external storage device (USB/disc) 
accessible only to the researchers. 

Data Analysis
De-identified data was analysed using Statistical Pack-
age for Social Scientists Version 17.0. Descriptive data is 
reported using mean, mode and frequencies. 

Ethical Consideration 
Ethics approval to carry out this study was given by 
the Kenyatta National Hospital/University of Nairobi 
Ethics and Scientific Review Committee and the Min-
istry of Health Liberia Research and Ethics Committee.  
Permission to carry out the study was given by the Re-
demption Hospital, Monrovia, Liberia. 

Confidentially was upheld at all levels, all patients diag-
nosed with puerperal infection were managed accord-
ing to hospital standard of care, the diagnosis of puer-
peral infection was done according to internationally 
acceptable standards.  Any patient who declined to be 
part of the study was not denied the care they required.  
Results from this study were placed in the database 
of the ministry of health and social welfare. Raw data 
(unanalyzed data) after the study was given to the re-
search unit of the Ministry of Health and Social welfare.
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Results 
A total 235 women who underwent cesarean section 
during the study period and met the eligibility criteria 
were analyzed. The Mean (SD) age of study Participants 
was 27(7) years.  Table 1 summarises the socio-demo-
graphic characteristics: 54% (127/235) of the study par-
ticipant were aged between 20-29 years, 31% (73/235) 
were more than 30 years of age and only 15% (35/235) 
were aged between 16 and 19 years. Most of the study 
participants were Christians (79%), had the highest 
level of education as high school (53%), single (71%), 
unemployed (52%), and lived in rental houses (76%). 

Table 1: Socio-demographic characteristics of 
women who underwent caesarean section in 
Redemption Hospital, Liberia, March-May 2014
Variable N=235 %
Age Group
16 – 19 years
20 – 29 years
>30 years 

35
127
73

15
54
31

Religion
Christian
Muslim

185
50

79
21

Education level
E l e m e n t a r y /
primary
High school
College
None

41
124
9
61

17
53
4
26

Marital status
Single
Married

167
68

71
29

Occupation
Employed
Unemployed

113
122

48
52

Housing
Rental
House owner

178
57

76
24

Table 2 shows clinical characteristics of the study par-
ticipants. Most (97%) of the study participants attended 
antenatal care, 12% (28/235) had a history of abortion, 
3% (8/235) had a history of ectopic pregnancy and the 
median (IQR) of antenatal visits was 3(3-6). Nearly all 
mothers knew their HIV test result, 90% (211/235) were 
HIV negative, 7% (17/235) were HIV unknown and 3% 
(7/235) were HIV positive. Of the study participants 
51% (121/235) had membranes ruptured in the hos-
pital, 15% (35/235) had their membranes ruptured at 
home and 10% (23/235) had their membranes ruptured 
on the way to hospitals.  Most (84%) of the mothers 
used a sanitary pad after rupture of membranes. Only 

18% (43/235) had foul smelling liquor and the median 
(IQR) number of vaginal examination was 3(2-4). 
Table 2: Clinical characteristics of women who under-
went caesarean section in Redemption Hospital, Libe-
ria, March-May 2014

Table 2: Clinical characteristics of women who 
underwent caesarean section in Redemption 
Hospital, Liberia, March-May 2014
Variable N=235 %
Antenatal Care
Age Group
16 – 19 years
20 – 29 years
>30 years 

35
127
73

15
54
31

ANC attendance
Yes 229 97
History of abortion  
Yes 28 12
History of ectopic 
pregnancy 
Yes 8 3
HIV test results
Positive
Negative 
Unknown

7
211
17

3
90
7

ANC visits
Median (IQR) 5 (3-6) 76

24
Intra-partum care
     Where membranes      
     ruptured
     Home
     Hospital Way to hospital
     Way to hospital
     Not applicable

35
121
23
56

15
51
10
24

Sanitary material used 
after ROM
     Sanitary pad
     Cloth
     Others
     Not known

151
16
8
4

84
9
5
2

State of the Lochia
Foul smelling
Non foul smelling

43
192

18
82

Number of vaginal 
examination
Median (IQR)

 3 (2-4)

Not applicable
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From figure 1 of the study participants, 21% (49/235) 
had puerperal sepsis, out of which 49% (24/49) had clin-
ically suspected puerperal infection and 51% (25/49) 
had laboratory confirmed puerperal sepsis.  Of the spec-
imens cultured, 44% were Staphylococcus Aureus, 44% 
were Escherichia coli and 12% Pseudomonas Aeurogi-
nosum. Staphylococcus Aureus was sensitive to cipro-
floxacin, gentamicin and ceftriaxone in 73%, 46% and 
27% of infections respectively. Escherichia Coli was 
sensitive to ciprofloxacin, gentamycin and ceftriaxone 
in 46%, 46% and 27% of infections respectively. Pseu-
domonas Aeuroginosum was sensitive to ciprofloxacin, 
gentamycin and ceftriaxone in 100%, 100% and 67% of 
infections respectively.   

* 
Staphylococcus Aureus: 11 (44%) 
Escherichia Coli: 11 (44%) 
Pseudomonas Aeuroginosum: 3(12%) 

*  
Staphylococcus Aureus: sensitive to ciprofloxacin, gentamicin and ceftriaxone in 73%, 46% and 27% of infections 
respectively 
Escherichia Coli: was sensitive to ciprofloxacin, gentamycin and ceftriaxone in 46%, 46% and 27% of infections 
respectively 
Pseudomonas Aeuroginosum: was sensitive to ciprofloxacin, gentamycin and ceftriaxone in 100%, 100% and 67% of 
infections respectively 
 

Figure 1: Incidence of Puerperal infections, bacteriological pattern and antibiotic 
sensitivity, 120 hours after caesarean section in Redemption Hospital Liberia, March – 

April 2014 

Eligible study participants  
N=235 

No Puerperal infection 
186 (79%)  

 

Puerperal infection 
49 (21%)  

 

Clinically suspected puerperal infection 
24 (49%)  

 

Laboratory confirmed puerperal infection 
25 (51%)  

 

Discussion 
The incidence of puerperal infection in Redemption 
Hospital, Liberia, within the first 120 hours after cae-
sarean section is 21%. Staphylococcus Aureus and Es-
cherichia coli were the commonest pathogens isolated 
among those who had bacteriological evidence of infec-
tion. Pseudomonas Aeuroginosum was also isolated in 
few samples.  About three quarters of Staphylococcus 
Aureus and Escherichia coli infections are resistant to 
ceftriaxone, while more than half these infections are 
resistant to gentamycin. 

The incidence of puerperal infection in our study is 
higher than that found in the Nigerian study of 16.2%(9). 

Incidence And Bacteriological Pattern Of Immediate Puerperal Infections Within The First 120 
Hours Among Women Delivered By Cesarean Section In Redemption Hospital Monrovia, Liberia

Figure 1. Incidence of Puerperal infections, bacteriological pattern and antibiotic sensitivity, 
120 hours after caesarean section in Redemption Hospital Liberia, March - April 2014
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Like other studies, the commonest pathogens isolated 
were Staphylococcus Aureus and Escherichia coli (8, 
10). Staphylococcus Aureus is a common endogenous 
flora of the skin; hence its isolation in the samples of our 
study Participants is a pointer to a lapse in pre-operative 
skin preparation (11, 12). There is evidence of antibiotic 
resistance to the commonly used antibiotics especially 
to Staphylococcus Aureus and Escherichia coli, which is 
worrying. 

This study is limited by a small sample size of those with 
bacteriological confirmed puerperal infections. Despite 
this limitation, this is the first study in Liberia to docu-
ment the burden of puerperal infections within the first 
120 hours post caesarean section, which was made pos-
sible by the standard of care protocol of discharging pa-
tients after 120 hours after surgery. 

From a policy perspective, there is need to strengthen 
infection prevention practices during caesarean sec-
tion and more studies are needed to evaluate antibiotic 
resistance. 

CONCLUSION 
The incidence of puerperal infection in Redemption 
Hospital, Liberia, within the first 120 hours after cae-
sarean section is 21%. Staphylococcus Aureus and Es-
cherichia coli were the commonest pathogens isolated 
among those who had bacteriological evidence of infec-
tion.  
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ABSTRACT
Background: Maternal mortality attributed to anaes-
thesia has fallen steadily in the last 30 years worldwide. 
As far back as 1997, 78% of caesarean sections were per-
formed under regional anaesthesia in United Kingdom. 
We document our experience in using spinal anaesthe-
sia for caesarean section in Kano Nigeria.

Methodology: A retrospective analysis of 200 conse-
quent caesarean section was done in a private hospital 
in Kano State, Nigeria. Data on type of anaesthesia, in-
dication and nature of the caesarean section and esti-
mated blood loss (EBL) were analysed. 

Results: The mean age of the women was 28years, ma-
jority were between 20 – 29 years. The parity ranged 
from 0 to 8 with 41% as primigravida and 10% as grand-
multiparous women. 87% had spinal anaesthesia, 11.5% 
general anaesthesia and 1.5% conversion from spinal to 
general anaesthesia. Only 2.5% refused spinal despite 
counselling. There were 173 (61.5%) emergency caesar-
ean section and 77 (38.5%) elective caesarean section. 
The commonest indication for emergency caesarean 
section was cephalopelvic disproportion (28%) and 
elective caesarean section was previous caesarean sec-
tion plus another obstetric indication (36%).The mean 
estimate blood loss was 344mls. Postdural puncture 
headache occurred in 10% of patients but resolved with-
in 24 to 48 hours.

Conclusion: The use of spinal anaesthesia for caesarean 
section is safe and acceptable to our women and obstet-
ric units in Nigeria should aim to provide spinal anaes-
thesia to over 80% of their caesarean sections.

Key words: Caesarian Section, Subarachnoid block 
(SAB), acceptance, safety.

Introduction
Caesarean Section (CS) is the commonest operative 
procedure in obstetrics (1,2) The rate of this life-saving 
procedure has dramatically increased in recent years in 
the developing world (3) while a similar trend has been 
observed in the developed countries in the past few 
decades.(4)

Anaesthetic plan for CS must consider the maternal 
and foetal wellbeing and the indication for it. Obstetric 
anaesthesia has evolved substantially over the past two 
decades with the various approaches repeatedly sub-
jected to vast amount of revision and modification to 
improve safety, efficacy and acceptance. A UK-wide sur-
vey of over 60,000 CS in 1997 revealed that 78% were 
performed regional central neuraxial blocks with sin-
gle shot SAB being the most popular. Indeed, in some 
parts of UK, the use of regional anaesthesia has reached 
nearly 95%. (5,6,7) Zahir et al as well as other research-
ers have affirmed the safety, efficacy, and better mater-
nal and foetal outcome with the regional technique 
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for Caesarean delivery even in emergency situations. 
(3,7,8,9).

Between 1965 and 1995, representing a 30-year period, 
there was a steady decline in maternal mortality at-
tributable to anaesthesia. (10) This could be linked to 
improved measures to minimise the risk of aspiration 
pneumonitis as well as wide acceptance of regional 
techniques, especially sub-arachnoid block (SAB).

We document our experience in using the single shot 
SAB for Caesarean delivery in a private hospital in 
Kano, Northwest Nigeria.

Methodology 

Background of Study Facility:
The Private Hospital is a 15-bed facility located in Kano 
metropolis established in January, 2000AD. Specialist 
services being rendered is mainly Obstetrics and Gy-
naecology, paediatric and neonatology. It has a function-
al, well equipped operating room for surgical obstetric 
and gynaecological procedures. There are three obstetri-
cians and gynaecologists, two paediatricians with one 
of them specialised in neonatology. The facility is cov-
ered by four Physician Anaesthetists.

Materials and Methods:
A retrospective analysis of 200 consecutive CS was 
done in Standard Specialist Hospital, Kano, Nigeria. 
Data on type of anaesthesia, indication and nature of 
the caesarean section and estimated blood loss (EBL) 
were analysed using SPSS version 18.0. Variables were 
represented using figures while summary was done us-
ing means, standard deviation and percentages.
Results

The mean age of the women was 28 years, majority 
(56%) of whom were between 20-29 years. The parity 
ranged from 0 to 8 with 41% as primigravida and 10% 
grand multiparous women. Eighty seven percent had 
the CS performed under single shot subarachnoid block 
(SAB), 11.5% general anaesthetic (GA) while 1.5% need-
ed conversion from the SAB to GA. Five women, repre-
senting 2.5%, preferred GA to SAB.

There were173 (61.5%) emergency CS while 77 (38.5%) 
were elective with the commonest indications being 
cephalopelvic disproportion (28%) and previous CS 
plus another obstetric indication (36%).

The mean EBL was 344ml with only 16% who had 500 – 
800ml loss. There were documented clinical features of 
post dural puncture headache (PDPH) within the first 
24hrs in 20 (10%) patients. The PDPH resolved within 

3-5 days in 19 of them but persisted beyond 5 days in 
one.

Fig 1. Anaesthetic technique used to facilitate the CS. Major-
ity of the patients had SAB while 11.5% had GA administered. 
SAB = subarachnoid block, GA = General Anaesthetic, SG = 
SAB+GA

Fig 2. Acceptability of SAB. Only 2.5% refused the technique 
when offered at pre-anaesthetic visit

Fig 3. Type of Caesarean Section. More than half of the pa-
tients presented as emergency

Anaesthesia For Caesarean Section:
An Experience From A Private Hospital In Kano, Nigeria
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Discussion
Caesarean section (CS) has always remained a subject 
of discussion due to its indications. The anaesthetic 
technique to facilitate it has equally generated interest 
owing to safety concerns. Recent advances in anaes-
thesia have made both general anaesthesia (GA) and 
regional techniques much safer in facilitating this very 
important and most common obstetric surgical proce-
dure.

GA remains the preferred technique where the delivery 
is urgent, regional anaesthesia contraindicated, or on 
maternal request. [11,12,13] However, complications 
such as pulmonary aspiration is an important cause of 
maternal morbidity associated with GA. [8] This has 
also been one of the reasons for the initial popularity 
of regional techniques by the anaesthetists. The world-
wide acceptance of subarachnoid block (SAB) for CS 
can be attributed to expectation of better outcome. [9]
SAB is relatively easy to perform and provides excellent 
analgesia with a low potential for toxicity. It is preferred 
as it promotes early interaction between mother and 
baby since the former would be awake throughout the 
period of anaesthesia and surgery. In comparison to GA, 
SAB is associated with low maternal morbidity, com-
parable blood loss, provision of excellent analgesia and 
much fewer drugs are used. [14]

We consider the rate of SAB for CS of 87% in this study 
to be high which compares favourably with that of UK 
(5). We also found that there was a very high acceptance 
of the anaesthetic technique (97.5%) when counselled 
which is a clear indication of the rising popularity and 
acceptance of the technique in this part of Nigeria, in 
keeping with the worldwide acceptance. (9) The high 
level of acceptance may not be unconnected with the 
fact that all the anaesthetic was provided by physician 
anaesthetists with considerable years of experience. 
Counselling for anaesthetic technique during the pre-
anaesthetic assessment is important to ensure safety. 
Patient refusal for the SAB is an absolute contraindica-
tion and the wish of those patients was respected.

It has long been established, and recently, that a re-
gional technique offers a safer maternal and neonatal 
outcome. Some of the recommendations put forward 
many years ago, remain relevant in today’s practice. 
Anaesthetists are encouraged to perform early pre-an-
aesthetic assessment on each patient admitted to the 
labour and delivery service as well as those scheduled 
for elective CS. It was further advocated that a regional 
anaesthesia should be performed when anaesthesia 
is requested or required. This should be done expertly 
with the background knowledge of impact of anatomic 
and physiologic changes in the pregnant patient which 

we considered and offered all our patients SAB. (15)

Our findings tend to agree with those of Zahir and col-
leagues in developing world setting (3) and a popula-
tion-based study conducted by Algert and colleagues in 
New South Wales (NSW) in Australia (16). Both stud-
ies representing Middle and Low Income settings and 
High Income settings respectively, re-affirm the advan-
tages of SAB over GA for CS in terms of maternal, foetal 
outcome, satisfaction and shorter hospital stay.

Almost two-third of the patients presented as emergen-
cy where the common indication was cephalo-pelvic 
disproportion (CPD). Failed induction, failed trial of 
labour, malpresentation and foetal distress were other 
indications of note while ante partum haemorrhage 
(APH) and bad obstetric history (BOH) were few. On 
the other hand, the major indication for elective CS in 
our setting was previous scar in addition to other indi-
cations. These indications are similar to those analysed 
by Algert and colleagues where they were organised 
into three major risk groups: Low risk represented by 
planned repeat CS, Moderate risk group for unplanned 
CS due to failure to progress and high risk represented by 
unplanned CS for foetal distress. Algert and colleagues 
have shown that there is a relative risk of adverse neo-
natal and maternal outcomes in all these three groups 
with the high-risk group having the greatest when GA 
is used. Their study showed a steep rise in number of 
women delivered by CS between 1998 and 2004 where 
the percentage of CS performed under GA declined. 
Furthermore, the decrease in the use of GA was greater 
for planned (elective) CS than for unplanned (emer-
gency) CS (25.0% vs 18.3%). Another important finding 
was that Private hospitals had the lowest rate of GA use 
and other public hospitals had the highest rate.

Although, we did not analyse foetal outcome, our study 
has provided strong evidence that the guidelines rec-
ommending regional block over GA for most CS are 
prudent and beneficial to mothers (17, 18)

We reported a 10% incidence of Post dural puncture 
headache in our patients which were mild to moderate 
and managed conservatively. This incidence is expected 
since a size 22G Quincke needle was used in most cases, 
especially at the inception of the facility. This incidence 
is low with this type of needle of same size where 8.3% 
incidence was reported (19, 20, 21). Since it was the only 
type available then, we adopted the technique of lateral 
bevel insertion to minimise the occurrence of this com-
plication.

Conclusion
Our study has provided yet another evidence of the 
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growing acceptance of sub-arachnoid block for both 
planned and unplanned Caesarean delivery with re-
markable safety. It has also shown that the recommen-
dations to use regional anaesthesia over general anaes-
thetic is prudent and beneficial to mothers. We also 
posit that skilled anaesthetic manpower is crucial to 
quality and safe obstetric care.

Limitations
We were not able to obtain and analyse data on foetal 
outcome.

Conflict of Interest
None declared

References 

1. Choo S, Perry H, Hesse AAJ, Abatanga F et al. 
Assessment of capacity for surgery, obstetrics 
and anaesthesia in 17 Ghanaian hospitals using 
a WHO assessment tool. Tropical Medicine and 
International Health 2010; 15 (9): 1109-1115

2. Oliphant SS, Jones KA, Wang L, et al. Trends 
Over Time With Commonly Performed Ob-
stetric and Gynaecologic Inpatient Procedures. 
Obstet Gynecol 2010; 116 (4): 926-931

3. Zahir J, Syed S, Jabeen N, Anjum Q, Rehman S. 
Maternal and Neonatal Outcome after Spinal 
versus General anaesthesia for Caesarean De-
livery. Ann. Pak. Inst. Med. Sci. 2011; 7 (3); 115-
118

4. Notzon FC, Placek PI, Taffel SM. Comparison 
of national Caesarean section rate. N Eng J Med 
1987; 316: 386-9

5. Shibli KU, Russell IF. A survey of anaesthetic 
techniques used for Caesarean section in the 
UK in 1997. Int J Obstet anaesth 2000; 9: 160-7

6. Levy DM. Anaesthesia for Caesarean Section. 
BJA CEPD Reviews 2001; 1 (6): 162-167

7. Jenkins JG, Khan MM. anaesthesia for Caesar-
ean section: A survey in a UK region for 1992 to 
2002. Anaesthesia 2003; 58: 1114-8

8. Afolabi BB, Lesi FE, Merah NA. Regional ver-
sus general anaesthesia for caesarean section. 
Cochrane Database Syst Rev 2006: CD004350

9. Crawford S, Anniette M. General anaesthesia vs 
regional anaesthesia for caesarean section at the 
university hospital of West Indies. West Indian 
Med J. 2001; 50: 39

10. Confidential Enquiries into Maternal Deaths 
(CEMD) for 1994-1996

11. Harrad JA, Howell PA. General anesthesia for 
caesarean section. J Current and Critical Care, 
2000; 11: 66-72

12. Thomas C, Madej T. Obstetric emergencies and 
the anaesthetist. BJA CEPD Reviews 2002; 2 (6): 
357-360

13. Mc Glennan a, Mustafa A. general Anaesthesia 
for Caesarean Section. CEACCP 2009; 9 (5): 
148-151

14. Speilman FJ, Corke BC. Advantages and disad-
vantages of regional anesthesia for caesarean 
section: A review. J Reprod Med. 1985; 30: 832-40

15. Goldstein MJ, Krukowski J. The Pregnant Pa-
tient In: Morell RC, Eichhorn JH (eds). Pa-
tient Safety in Anesthetic Practice. New York: 
Churchill Livingstone Inc; 1997: 183-219

16. Algert CS, Bowen JR, Giles WB et al. Regional 
block versus general anaesthesia for caesarean 
section and neonatal outcomes: a population-
based study. BMC Medicine 2009; 7: 20

17. American Society of Anesthesiologists Task 
Force on Obstetric Anaesthesia: Practice guide-
lines for obstetric anesthesia: an updated report 
by the American Society of Anesthesiologists 
Task Force on Obstetric Anesthesia. Anesthesi-
ology 2007; 106: 843-863

18. Cyna AM, Dodd J: Clinical update: Obstetric an-
aesthesia. Lancet 2007; 370: 640-642

19. Shaikh JM, Memon A, Memon MA, Khan M. 
Postdural puncture headache after spinal an-
aesthesia for caesarean section: a comparison of 
25G Quincke, 27G Quincke and 27G Whitacre 
spinal needles. J Ayub Med Coll Abbottabad 
2008; 20 (3): 10-13

Anaesthesia For Caesarean Section:
An Experience From A Private Hospital In Kano, Nigeria



J O U R N A L  O F  L I B E R I A  M E D I C A L  &  D E N T A L  A S S O C I A T I O N

26      Volume 17 - Number 1   |   JUNE, 2017

Fournier’s Gangrene: Experience at the John F. Kennedy Medical 
Center- an eighteen month retrospective study

Lawuobah Gbozee¹, Atem Geu¹, Patrick Okao¹, Peter S. Coleman¹,², Vanii Freeman¹.

1Faculty of surgery, Liberia College of Physicians and Surgeons.
2A.M.Dogliotti College of Medicine and Health Sciences, University of Liberia

ABSTRACT
Background: Fournier’s gangrene is an acute, rapidly 
progressive, and potentially fatal, infective necrotizing 
fasciitis affecting the external genitalia, perineal or peri-
anal regions, which commonly affect men, but can also 
occur in women and children. In Liberia, there is a pau-
city of data on the prevalence of Fournier’s gangrene.

Objective: This study was conducted to determine the 
epidemiological profile, presentation, predisposing fac-
tors, management challenges and outcome of Fourni-
er’s Gangrene at the JFK Memorial Medical Center.

Methods: This is a retrospective descriptive study.  All 
charts of patients admitted for Fournier’s gangrene be-
tween January 1, 2015 andJuly31, 2016 were reviewed. 
Data on demographics, clinical presentation, manage-
ment and outcome were extracted, recorded on a data 
collection sheets and analyzed using Microsoft excel 
2010. 

Results: The total number of patients studied was nine 
(09).  Mean age was 51years ranging between 30-63 
years. Majority of patients 4(44.4%) were farmers.  All 
patients presented with scrotal swelling and scrotal 
pain. The scrotum was the dominant site of gangrene 
found in 7 (77%) cases. Predisposing factors identified 
included: Lower obstructive uropathy 02(22.2%), In-
sect bite and trauma 02(22.2%), Diabetes 01(11.1%), 
Hypertension 01(11.1%), Post-surgical complication 
01(11.1%), HIV 01(11.1%) and unknown 01(11.1%).  
Four patients (44.4%) presented 02 weeks from onset of 
symptoms, three patients (33.3%) in 01 week, and two 
patients (22.2%) presented within 03weeks. 

All patients received some form of treatment before ar-
rival; 04(44.4%) were treated with unspecified antibiot-
ics, 03(33.3%) with herbs and 02(22.2%) with herbs and 
antibiotics. The mean hemoglobin concentration on 
arrival was 10.5g/dl (range 6-14g/dl). All the patients 
underwent debridement and were treated with intra-
venous antibiotics, intravenous fluids and daily wound 
care. Majority 05(55.5%) had their debridement per-
formed within 24-48 hours of arrival, while 03(33.3%)
patients were debrided in less than 24hrs and 01(11.1%) 

patient had debridement beyond 48hrs.    The common-
est method of wound closure was delayed primary 
closure in 06 (66.6%) patients while secondary closure 
was done in 03(33.3 %) patients. The duration of do-
ing wound closure was: 4weeks in 04(44.4%) patients; 
between 02-03 weeks in 02(22.2%) patients; less than 
one week in 02(22.2%) patients; between01 -02 weeks 
01(11.1%) patients.   The mean length of hospital stay 
was 26.8days (range of 6-50days). There was no mortal-
ity.  The mean cost of treatment was $USD 389 (range 
of $134-$750).

Conclusion:  Fournier’s gangrene was found to be a 
relatively common surgical infection in the surgery de-
partment. It predominantly affected men in their fifth 
decade of life. Lower obstructive uropathy and trauma 
were important risk factors. With prompt surgical care, 
antibiotics and wound care, mortality may be signifi-
cantly reduced.

Introduction: Fournier’s gangrene (FG) is an acute, 
rapidly progressive, and potentially fatal, infective ne-
crotizing fasciitis affecting the external genitalia, per-
ineal or perianal regions, which commonly affect men, 
but can also occur in women and children (1).  It is a 
polymicrobial infection with a very high potential for 
multiple organ failure and death. Fournier’s gangrene 
is caused by acute infection of the tissues of the peri-
neum, evolving in a sudden and unpredictable manner 
to necrotising cellulitis due to anaerobic bacteria, Gram-
negative bacteria, or both. (2). Although the condition 
is rare in absolute terms, over 1 726 cases have been 
reported in the English literature, with a male/female 
ratio of 10:1. There have been 502 cases from Africa, 
which ranks second to the USA/Canada. (3). Contro-
versy exists regarding the difference between primary 
and secondary Fournier’s gangrene, and the condition 
has several other names: necrotising fasciitis, peri-ure-
thral phlegmon, phagedena and necrotising cellulitis. 
However, there appears to be no significant differences 
between the definitions offered. 

Necrotising fasciitis in the region of the perineum and 
genitalia should be termed Fournier’s gangrene, regard-
less of the etiology or the presence of infection, because 
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the prognosis and treatment are the same. (4) Causative 
factors are known to arise in the local skin, colorectal re-
gion and urinary tract. Systemic illnesses such as diabe-
tes mellitus, HIV/AIDS and alcoholism are also impli-
cated. Diagnosis is based on clinical signs and physical 
examination. Radiological methods may help to delin-
eate the extent of the disease but false negatives may 
happen. (5)  In Liberia, there is paucity of data on the 
prevalence of Fournier’s gangrene. However, Fournier’s 
gangrene is not an uncommon soft tissue infection on 
the surgical ward of the JFK Memorial Medical Center.  
As a result, this study was conducted to determine the 
epidemiological profile, presentation, predisposing fac-
tors, management challenges and outcome of Fourni-
er’s Gangrene at the JFK Memorial Medical Center.

Patients and Methods: This is a retrospective descrip-
tive study conducted at the JFK Memorial Medical 
Center which is Liberia’s premiere referral hospital.  The 
study was conducted on patients admitted and treated 
for Fournier’s gangrene between January 1, 2015 and 
July 31, 2016 the admissions record was reviewed and 
the hospital numbers of all cases with the diagnosis 
of Fournier’s gangrene and perineal infections were 
extracted. These numbers were taken to the record de-
partment and the charts retrieved.  A total of nine (9) 
patients were studied. The demographics, clinical pres-
entation, management and outcome were recorded on 
a data collection sheet and the data obtained were ana-
lyzed using Microsoft excel 2010. 

Results: All the patients in the study were male with 
the mean age of 51years (range 30-63 years). The peak 
incidence was between 50-60 years. Majority of the 
patients were farmers (Table 1).  All the patients pre-
sented with scrotal swelling and scrotal pain. The site of 
gangrene was scrotal in 7 patients (77%), penile-scrotal 
in 1 patient (11.1%) and abdominal scrotal in one pa-
tient (11.1%). Predisposing factors identified included: 
Lower obstructive uropathy, Insect bite/trauma, Dia-
betes, Hypertension, Post-surgical complication, HIV, 
unknown (Table 2). Four patients presented 2 weeks 
from onset of symptoms, three patients in one week, 
and two patients presented within three weeks.  All pa-
tients received some form of treatment before arrival: 
4patients were treated with unspecified antibiotics, 3 
patients were treated with herbs and 2 patients were 
treated with the combination of herbs and antibiotics. 
The mean hemoglobin on arrival was 10.5g/dl (range of 
6-14g/dl).

 No patient had culture and sensitivity available. All 
the patients underwent debridement and were treated 
with IV antibiotics, IVF and daily wound care. Majority 
(5patients) had their debridement performed within 

24-48 hours of arrival, while 3patients were debrided in 
less than 24hrs and 1 patient above 48hrs (Table 3).    The 
commonest method of wound closure was delayed pri-
mary closure (6 patients) while 3 patients had second-
ary closure.  Four patients wounds were closed after 
4weeks;  2 patients between 2-3 weeks; 2 patients less 
than one week; 1patient between1 -2 weeks.   The mean 
length of hospital stay was 26.8days (range of 6-50days). 
All the patients were discharged home.  The mean cost 
of hospital stay was $USD 389 (range of $134-$750).

Table 1: Occupation of patients  
Occupation Number of 

Patients
%

Farmer 4 44.4%
Teacher 2 22.2%
Petit trader 2 22.2%
Driver 1 11.1%

Table 2: Predisposing factors
Condition Number of 

patients
Percentage

Diabetes
1 11.1%

Hypertension 1 11.1%
Lower obstructive 
Uropathy

2 22.2%

Post-surgical compli-
cation 

1 11.1%

HIV 1 11.1%
Insect bite/trauma 2 22.2%
unknown 1 11.1%

Table 3: Interval Between arrival and debridement
Duration Number of 

patients
Percentage

<24hrs 3 33.3%
24-48hrs 5 55.5%
>48hrs 1 11.1%

Discussions
All the patients in this study were males. In the litera-
ture, Fournier’s gangrene affects predominantly male.  
This is consistent with majority of the studies conduct-
ed on Fourniers gangrene including F. O. Ugwumba et 
al (6). This finding is in contrast to findings by El Bachir 
Benjelloun et al (7) where 44 men and 6 women were 
studied.  The mean age in this study was 51years (range 
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25-63 years) with a peak incidence between 50-60 years. 
This age range is laden with comorbidities that could 
predispose them to Fourniers gangrene. Avakoudjo 
DGJ, Hounnasso PP et al (8)  found similar mean age 
(52) in their study of Fournier Gangrene in Cotonou. 
F. O. Ugwumba (6) found a mean age of 48.2 which is 
within the range of our study. El Bachir Benjelloun et al 
(5) found a mean age of 52 in their study which concurs 
with our findings. Search of the literature could not find 
a study with sharp contrasting findings with regards to 
the mean age. What is clear is that Fourniers gangrene 
affects people often after the fourth decade of life.

Evaluation of patients’ occupations showed that all the 
patients were practically low-income earners, mostly 
subsistence farmers. F. O. Ugwumba et al found in their 
study similar findings of majority (64.2%) of their sub-
jects being low-income earners, mostly subsistence 
farmers, and 35.8% were middle-income earners. The 
result is also consistent with findings by Amarnath V 
Mudda (9)  in India where all of the patients in their se-
ries were low income earners mainly farmers (48%). No 
data that was at variance with our data was found in the 
literature.

In our series, the dominant clinical presentation was 
scrotal pain and swelling. Other symptoms included 
fever and scrotal discharge. Avakoudjo DGJ et al (8) 
also found similar findings in their series with 59% of 
their patient presenting with painful scrotal swelling. 
The findings are also consistent with those of F. O. Ug-
wumba et al although 75% of their patients had associ-
ated fever while only 44% of our patient had associated 
fever. Amarnath V Mudda et al reported in their series 
that 88% of their patients presented with scrotal pain 
and swelling but only40% had associated fever which 
concurs with our findings but at variance was the fact 
that 8% of their patients presented with hypotension 
and shock. None of our patient presented with hypo-
tension and shock. The site of gangrene was scrotal in 
7 patients (77%), penile-scrotal in 1 patient (11.1%) and 
abdominal scrotal in one patient (11.1%). This is con-
sistent with findings by F. O. Ugwumba et al in which 
the  site of gangrene was scrotal in 22 patients (78.6%), 
penile-scrotal in 3 (10.7%), abdomino-scrotal in 2 (7.1%) 
and scroto-perianal in 1 (3.6%). Our findings were differ-
ent from those of El Bachir Benjelloun et al where 72% 
of their patients presented with ano-scrotal infections.

Predisposing factors identified included: Lower ob-
structive uropathy, Insect bite/trauma, Diabetes, Hy-
pertension, Post-surgical complication, and HIV/AIDS. 
Those with predisposing factors accounted for 88.8% 
while 11.1% had no known predisposing factors. This is 
at variance with Avakoudjo DGJ et al where only 28% of 

their patients had a predisposing factor. F. O. Ugwumba 
et al reported that only 35.7% of their patients had a pre-
disposing factor. Our finding is slightly similar to find-
ings by Amarnath V Mudda et al where 100% of their 
patients had a predisposing factor.

An intriguing finding was the long interval between 
onset of symptoms and presentation to hospital.  In our 
study most patients (77.7%) presented after two weeks 
from onset of symptoms. This was consistent with the 
reports of Beniziri et al. (10), Ayan et al. (11) and Safi-
oleas et al., (12) but much longer than the findings of 
Nisbet et al. (13) and Avakoudjo DGJ et al  . Reasons for 
delay included poor access to health care facilities and 
prior presentation to unorthodox practitioners such as 
herbalists, traditional medicine practitioners and pat-
ent medicine dealers. Embarrassment owing to the pri-
vate nature of the external genitalia was probably also 
a contributory factor. As a common practice in Libe-
ria, all the patients in our series received some form of 
treatment before arriving at the hospital. Treatment in-
cluded unspecified antibiotics, herbs or a combination 
of both. This is consistent with other published articles 
on Fournier’s gangrene from Africa including Avak-
oudjo DGJ et al and F. O. Ugwumba et al.  The common 
belief is that these infections arise as a result of some 
form of evil forces or because one has been bewitched. 
The mean hemoglobin on arrival was 10.5g/dl (range of 
6-14g/dl) with one patient requiring transfusion.  This 
is in contrast to F. O. Ugwumba et al findings where the 
mean haemoglobin concentration was 7.75 g/dl with 
39.9% of their patients being transfused. 

All the patients underwent debridement and were 
treated with IV antibiotics, IV fluids and daily wound 
care. Majority (5patients) had their debridement per-
formed within 24-48 hours of arrival, while 3patients 
were debrided in less than 24hrs and 1 patient above 
48hrs. Resuscitation, infection source control and an-
tibiotics are the main stay of treatment for Fournier’s 
gangrene suggested by all authors (14).  Empirical an-
tibiotics are given initially and is changed based on cul-
ture and sensitivity result which our study lacked. Most 
of the debridement was performed bedside with seda-
tion and analgesic as access to the operating theater be-
comes challenging at times. Debridement was followed 
by daily dressing initially with hydrogen peroxide solu-
tion and subsequently by normal saline. Various dress-
ings have been used for Fournier’s gangrene. We used 
hydrogen peroxide soaks as an oxygen donor to increase 
oxygen tension in the wound and counter the growth of 
anaerobes.

The commonest method of wound closure was delayed 
primary closure (6 patients) while three patients had 
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secondary closure.  Delayed primary closure was pos-
sible after 4 weeks for most patients (6patients). Three 
patients wound closed by secondary intention. Delayed 
primary and secondary closure were the dominant 
types of wound closure in the report by Avakoudjo DGJ 
et al and F. O. Ugwumba et al.  These types of wound 
closure accounted for the long duration of treatment 
in our study.  The mean length of hospital stay was 
26.8days (range of 6-50days). This is less than that re-
ported by  Avakoudjo DGJ.  et al (90 days) but similar 
to that reported by  F. O. Ugwumba et al. Ayan et al. (15) 
and Safioleas et al (12). A long hospital stay, financed by 
patients from their meagre resources, often means that 
they are unable to pay their bill on discharge, resulting 
in the further negative outcome of a yet longer stay af-
ter they should have been discharged, while they try to 
raise money to offset the debt. Our patients had to fi-
nance their treatment personally, usually with difficulty 
as most were in the low socioeconomic groups. 

In some instances, Social Service department had to 
waive their bills. With all the challenges faced, there was 
no mortality reported in our series. Mortality rates rang-
ing from 3% to 45% have been reported (3) and causes 
include severe sepsis, coagulopathy, acute renal failure 
and diabetic ketoacidosis. El Bachir Benjelloun et al re-
ported a mortality rate of 24% while F. O. Ugwumba et 
al reported a mortality rate of 3%. The low mortality rate 
in our study could be explained by the small sample size 
as compared to other studies. The mean cost of hospi-
tal stay was $USD 389 (range of $134-$750). This huge 
amount can be attributed to the increased length of 
hospital stay and the daily dressing requirements. This 
amount is very astronomical compared to the monthly 
income of patients in this study as all of the patients 
were in the low socio-economic class.

Conclusion:  Fournier’s gangrene is a relatively com-
mon surgical infection in the Surgery department. It 
predominantly affects men in their fifth decade of life. 
Lower obstructive uropathy is an important risk factor. 
With prompt surgical care, antibiotics and wound care, 
mortality can be significantly reduced.
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 ABSTRACT
Background: Strangulated groin hernia is among the 
most common surgical emergencies encountered by 
general surgeons worldwide (4). There is lack of pub-
lished data on surgical treatment and outcome of stran-
gulated groin hernia at the JFKMC thereby necessitat-
ing the need for this study. 

Objective: To evaluate the treatment and outcome of 
strangulated groin hernias at the JFKMC.

Methodology: Data of patients operated for strangulat-
ed groin hernia between January 2010 and December 
2014 were collected from the Operating Room register 
and respective files were retrieved from the hospital 
records and reviewed. Parameters evaluated were: age, 
gender, hernia characteristics, type of anesthesia, meth-
od of repair, length of hospital stay and post-operative 
complications. Data analysis was done using Statistical 
Package for Social Science (SPSS) Version 15.

Results: A total of 555 (12.3%) hernia surgeries were 
performed and 79 (14.2%) of these hernias were stran-
gulated. The youngest patient was 1 month old, and 
the oldest was 72 years. The mean age was 31.5 years. 
Seventy-two (72 i.e 91%) patients were males while 7 
(9%) were females with M:F ratio of 10:1. The burden of 
strangulation was more marked in the 0 – 9 and 20 – 49 
age brackets. After that there was progressive reduc-
tion in the number of strangulations. Right inguinal 
hernia was the commonest type of hernia constituting 
71%, while Left Inguinal Hernia accounted for 29%. The 
commonest type of anesthesia was General anesthesia 
in 58% of patients while spinal anesthesia was given to 
41%. One patient (1%) was given Local Anesthesia). For 
patients over 10 years, the method of repair was pre-
dominantly Modified Bassini while patients below 10 
years were treated with herniotomy. The ileum, cecum/
appendix, and/or omentum constitute bulk of the con-
tent. Gangrenous small bowel was found in 3 patients 
and primary resection and anastomosis was done intra-
operatively. The average length of hospital stay was 6 
days with a minimum of 1 day and maximum of 21 days. 
Four 4 (5%) patients had post-operative complications 
and one (1.5%) died from septic shock.

Conclusion: Strangulated groin hernia was more com-
mon in the productive age group. Males were 10 times 
more commonly affected than females. The most fre-
quent mode of anesthesia was general. Small bowel 
constituted highest percentage of hernia sac content. 
Tissue repair using modified Bassini was the most com-
mon method of repair in adults while herniotomy was 
performed in children. Average length of hospital stay 
in our study was 6 days. Four (5%) of the patients had 
complications and one died. 

Key Words: Strangulated, Inguinal, Hernia

Introduction
Strangulated groin hernia is among the most common 
problems encountered by general surgeons worldwide 
(4). The burden of disease and the associated mortality 
in Africa especially in sub-Saharan Africa is enormous 
(6). In Africa about 75% of all hernias are inguinal type 
of groin hernias and it has been estimated that less than 
40% of these hernias are repaired resulting in increased 
risk for strangulation and strangulation continue to be a 
source of morbidity and mortality in our center (8).

Definition:  
A groin hernia is a specific type of hernia involving the 
bulging of abdominal contents through the inguinal or 
femoral canal, Figure 1.

Figure 1: A Right Inguinal Hernia
Source: Department of Surgery, JFKMC, Monrovia
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Strangulated Groin Hernia:
A strangulated groin hernia is one in which the blood 
supply to the contents of the hernia (e.g. bowel, omen-
tum, etc.)  becomes compromised. Strangulated groin 
hernia can have serious deleterious effects such as bow-
el obstruction followed by ischemia and subsequent 
intestinal wall necrosis potentially resulting in bowel 
perforation, Figures 2 & 3. 

Figure 2: Strangulated Right Inguinal Hernia    
Source:   Department of Surgery, JFKMC, Monrovia 

Figure 3: Bowel Perforation due to Strangulated Hernia
Source:   Department of Surgery, JFKMC, Monrovia 

Considering its life-threatening potentials, delay in di-
agnosis and immediate surgical intervention can lead 
to high morbidity and mortality. 

Strangulated Hernia poses a significant risk to emer-
gency hernia repair, as there is an increased incidence 
of surgical field contamination, leading to high rates of 
post-operative infection and probably recurrence.

Clinical Presentation:
Wendy Phillips et al, in 2004 described unique clinical 
features of groin hernias in Low and Middle Income 
Countries (LMICs) - including large size, longer disease 
duration, physical limitations, and complicated presen-
tation which result in higher probability of strangula-
tion.

 

Figure 4: Long standing Congenital Right Inguinal
Hernia in a 5 year old
Source:     Department of Surgery, JFKMC, Monrovia 

In Gallegos study of 476 hernia repairs in a UK hospital 
population, cumulative probability of strangulation fol-
lowing inguinal and femoral hernia were assessed:

For inguinal hernia, the risk of strangulation was 2.8% at 
3 months, 4.5% after 2 years and 8.6% after 5 years (i.e. an 
estimated annual strangulation risk of 1.7%).

For femoral hernia, the cumulative probability of stran-
gulation was 22% at 3 months and 45% at 21 months. 
David C Brooks, concurred and even found higher per-
centages in his randomized controlled trial: 2.8% at 3 
months, 4.5 – 23% at 2 years and 31% at 4 years.

Although, the prevalence of strangulated groin hernia 
in Africa is unknown; Ohene-Yeboah et al, 2012, in Gha-
na reported more than two-third of emergency groin 
hernia surgeries at a third-level medical facility in Ku-
masi Ghana, which were due to strangulation. Mabula 
et al 2012, in Tanzania reported the prevalence of 11.1% 
of strangulated groin hernias in their study.

In Liberia, the burden of strangulated hernia is un-
known. However, data from John F. Kennedy Medical 
Center, a national referral hospital indicates that groin 
hernia is one of the commonest causes of admission in 
the surgical ward. 

Objective:
To evaluate the treatment and outcome of strangulated 
groin hernias at JFKMC.

Methodology:
Data of patients operated for strangulated groin hernia 
between January 2010 to December 2014 were col-
lected from the Operating Room register and respec-
tive files were retrieved from the hospital records and 
reviewed.

Treatment And Outcome Of Strangulated Groin Hernia At
John F. Kennedy Medical Center (JFKMC)
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Parameters evaluated were: age, gender, hernia charac-
teristics, type of anesthesia, method of repair, length of 
hospital stay and post-operative complications.
Data analysis was done using Statistical Package for So-
cial Sciences (SPSS) Version 15.

Results
A total of 555 (12.3%) hernia surgeries were performed 
and 79 (14.2%) of these hernias were strangulated. The 
youngest patient was 1 month old, and the oldest was 
72 years. The mean age was 31.5 years. 

Gender distribution
72 (91%) patients were males while 7 (9%) were females 
with M:F ratio of 10:1

Age Distribution
The burden of strangulation was more marked in the 0 
– 9 and 20 – 49 age brackets. After that there was progres-
sive reduction in the number of strangulations.

Hernia Type
Right inguinal hernia was the commonest type of her-
nia constituting 71%, while Left Inguinal Hernia ac-
counted for 29%.

The later descent of the right testis and a higher inci-
dence of failure of closure of the processus vaginalis are 
factors usually ascribed to the predilection of this dis-
ease on the right.

Results: Anesthesia
The commonest type of anesthesia was General anes-
thesia in 58% of patients while spinal anesthesia was 
given to 41%.
One patient (1%) was given Local Anesthesia).

Results: Repair method
For patients over 10 years, the method of repair was pre-
dominantly Modified Bassini while patients below 10 
years were treated with Herniotomy.

Results: Sac Content
The ileum, cecum/appendix, and/or omentum consti-
tute bulk of the content. Gangrenous small bowel was 
found in 3 patients and primary resection and anasto-
mosis was done intra-operatively.

Results: Length of Hospital stay
The average length of hospital stay was 6 days with a 
minimum of 1 day and maximum of 21 days.

Results: Post-Operative Complications
Four 4 (5%) patients had post-operative complications 
and one (1.5%) died from septic shock.

Discussion
Groin hernia has been reported to constitute about 10-
15 percent of all surgical procedures performed in gen-
eral surgical unit (8).

In our study, a total of 555 patients were operated of 
groin hernias. This represented 12.3% of operations per-
formed which is within the range of the above study. 
Mabula in Tanzania, and Garba in Nigeria also arrived at 
the figure of 13.3% and 12.5% respectively (4).

Of the 555 patients, 79 (14.2%) were found to have 
strangulated hernia which is quite lower than that re-
ported from: Nigeria (25%), Ghana (26.40%), Sierra Le-
one (26%) and Uganda (76%).

Our study shows that strangulation is 10 times more 
common in males than in females (89.9% vs 8.9%). Ma-
bula and Chalya in Tanzania got even higher ratio of 
20 times more common in males than in females (4). 
Although the reasons for the variances are unknown, 
our smaller sample size and the exclusion criteria may 
suffice.

Andre Hebra, 2016 reported in his series that strangu-
lated groin hernia is one of the most common pediat-
ric operations performed. In our study, we found a one 
month old patient with strangulated groin hernia. This 
confirms the congenital origin of some of these hernias. 
The oldest patient in our series was 72 years old.
Strangulatiuon rate was higher in the productive age 
group with median age of 32 years. This is slightly lower 
than 36 years found by Mabula in Tanzania and Osilo in 
Italy (5).

In our study, groin hernias were found to be more com-
mon on the right: Forty four (55.7%) patients had right 
sided inguinal hernias and eighteen (22.8%) patients 
had left sided hernias with a right-to-left ratio of 2.4:1. 
Several authors concurred with these findings (2, 3, 4, 5).
The choice of anesthesia in groin hernia repair depends 
on: physiological state of the patients, size of the hernia 
and the extent of the perceived procedure. In our study, 
general anesthesia was used more frequently (58.2%). 
Similar findings were obtained by studies done in other 
developing countries (3, 4, 5).

A strangulated hernia requires immediate surgery. Re-
pair follows two basic principles:

•	 Herniorrhaphy (Repair of the posterior wall), 

•	 Herniotomy (high ligation of sac only, no poste-
rior wall repair)

All patients in this study underwent emergency open 

Treatment And Outcome Of Strangulated Groin Hernia At
John F. Kennedy Medical Center (JFKMC)
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tissue herniorrhaphy.

•	 The methods of repair were:

•	 Herniorrhaphy (modified Bassini) 50 (78%) 

•	 Herniotomy 14 (22%)

•	 Similar observations were made by Evangelos 
P. et al. and Joseph B. et al in their studies.

A hernia sac may contain abdominal organs: bowel, ap-
pendix, omentum or pelvic organs: Ovarian tube, ovary 
etc.
Our study revealed the following:

•	 small bowel in 20 (64.5%)

•	 cecum/appendix in 9 (29%) and

•	 	omentum in 2 (6.5%). 

Our findings agreed with Tufnell & Abraham-Igwe 
2008.
Emergency repair of complicated groin hernias is asso-
ciated with poor prognosis and a high rate of post-oper-
ative complications (1). They include surgical site infec-
tion, scrotal hematoma, scrotal edema, amongst others 
and as stated in some series to be between 4.2% and 12%. 
Our post-operative complication rate was 4 (5%) and 
falls within the above range. 

The overall mortality rates from inguinal hernia have 
been reported in literature to range from 7- 14% and 
even higher in complicated cases. 

In our study we found one (1.2%) death. This sharp con-
trast is attributed to inclusion criteria bias - preopera-
tive deaths were all excluded. 

The median length of hospital stay was 6 days (range be-
tween 3 – 21 days). This was significantly longer in pa-
tients with advanced age, delayed admission, concomi-
tant medical illness, high ASA class, and the need for 
bowel resection. This is in agreement with that reported 
by Mbah in Nigeria and Joseph B. Mabula and Phillipo 
L. Chalya in Tanzania.

Conclusion
Strangulated groin hernia was more common in the 
productive age group. Males were 10 times more com-
monly affected than females. The most frequent mode 
of anesthesia was general. Small bowel constituted 
highest percentage of hernia sac content. Tissue repair 
using modified Bassini was the most common method 
of repair in adults while Herniotomy was performed in 
children. Average length of hospital stay in our study 
was 6 days. Four (5%) of the patients had complications 
and one died. 

Study Limitations:
Inadequate documentation and Poor records keeping 
system in hospital hampered data retrieval. 
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Abstract

Introduction:
Meningococcal disease (MD) is an acute inflammation 
of the meninges, membranes of the brain spinal cord 
with a bacteremia or septicemia. It’s caused by Neisseria 
meningitidis Serogroups (Men) A, B, C, W, X, and Y. N. 
Meningitidis, colonizes the nasopharynx of healthy hu-
mans. Transmission occurs via direct respiratory drop-
let or throat secretions contact. In carriage, colonization 
of upper respiratory tract mucosa occurs without re-
sultant MD. Carriage rates are highest in adolescents & 
young adults. Occasionally carriage may lead to severe 
invasive disease e.g. fulminant sepsis and meningeal in-
flammation following inflammation & blood stream in-
vasion. Factors e.g. cigarette smoke have increased risk 
of invasive MD. Commonest presentations of invasive 
MD are meningitis and sepsis. Meningococcal menin-
gitis is characterized by sudden fever, intense headache, 
nausea, stiff neck, & photophobia. Chronic infections of 
MD may present as pneumonia, endophthalmitis, ar-
thritis, pericarditis, or myocarditis. MD has serious pub-
lic health implications due to high case fatality rates & 
propensity for epidemics. It’s fatal in 50–80% of untreat-
ed cases & ~10–15% in treated cases. About 12–20% of 
MD survivors suffer significant sequelae e.g. paralysis, 
deafness, mental impairment, amputations, & seizures.  
The highest rates of MD are in infants <1-year-old. Peaks 
in incidence may occur in adolescents & the elderly.

There are no accurate estimates of the MD global bur-
den, due to inadequate global surveillance (WHO).  
MD is endemic globally with frequent epidemics in the 
sub-Saharan Africa meningitis belt.  Vaccination, is ef-
fective in controlling MD. 

In April 2017, the National Public Health institute in Li-
beria (NPHIL) & Ministry of Health (MoH) reported a 
cluster of unexplained health event linked to a funeral 
that was confirmed to be an MD (Serogroup C) out-
break.

This review aimed to discuss the outbreak as reported 
by the MoH, NPHIL & WHO with a multidisciplinary 
perspective for future outbreak mitigation/capacity 
building. 

Methodology
We reviewed MD outbreak data posted between 27th 
April 2017 & 15th May 2017. Obtained information on 
outbreak notification /epidemiological link, symptoms, 
cases, deaths, contacts/funeral attendees, epidemiologi-
cal investigations, geographical distribution, risk factors 
& public health actions undertaken.

Literature review on outbreaks in Sub-Saharan African, 
prevention strategies, Global Meningococcal Initia-
tives & WHO was also done.

Results
Outbreak notification was on Tuesday 25th April 2015 
by Sinoe County Health Team (SCHT). Initial clus-
ter involved 14 cases & 8 deaths from 6 communities.  
Two days later, cases increased with case fatality rate of 
57%.  Six samples tested negative for Ebola Virus Dis-
ease (EVD). Bacteriology tests for water contamina-
tion were negative for E. coli. Thirty-six (36) contacts 
had initially been listed. Infection Prevention & Con-
trol (IPC) & Public health actions were strengthened. 
Symptoms were nonspecific. Cumulative cases were 
31 with 13 deaths. 214 contacts of cases, 110 funeral at-
tendees were identified & followed up with no detected 
cases. Review of epidemiological, clinical and laborato-
ry data indicated illnesses and deaths were due to MD 
outbreak.

Discussion & Recommendations
The largest burden of MD occurs in the meningitis belt a 
region first described by Lapeyssonnie in 1963 compris-
ing 26 countries.  Periodic epidemics, within this region 
occur during the dry season, stop abruptly at onset of 
rain, & may flare up in next dry season. Following   suc-
cessful MenA vaccine roll-out, epidemics due to sero-
group A are disappearing. However other meningococ-
cal serogroups such as NmW, NmX & NmC still cause 
epidemics at lower frequency & smaller magnitude.

Though not part of the extended meningitis belt, we 
noted a probable influence of the African Meningitis 
belt & climate to the MD outbreak in Liberia with po-
tential future implications that require solutions. 

MD surveillance & preparedness in Liberia may not be 
as appropriate as that in the meningitis belt countries. 

REVIEW ARTICLE
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Liberia is not a beneficiary of mass vaccination pro-
grams. 

The Liberia MD outbreak was smaller compared to pre-
viously reported out breaks in the meningitis belt. Im-
mediate outbreak response systems & prompt interna-
tional partner response was noted. 

Cases presented with   unusual MD symptoms & signs. 
Initial suspicion of meningitis was low. Link to the fu-
neral swayed initial thoughts to Ebola Virus Disease 
(EVD)& acute food poisoning. Overcrowding at the fu-
neral was implicated in transmission. 

Confirmation of Serotype C is not a unique occurrence. 

We recommend Liberia Country-specific MD preven-
tion approaches attainable through MD vaccination, 
MD policy, MenAfriVac® funding prioritization, epi-
demic preparedness, focus on surveillance, MD case 
detection & investigation, vaccination of all 1-29-year-
olds with the MenA vaccine and during outbreaks, 
prompt & appropriate case management plus reactive 
mass vaccination. 

Key words: Meningitis, Sinoe, Liberia.

Introduction
Meningococcal disease(MD) is an acute inflammation 
of the protective membranes of the brain and spinal 
cord, (meningitis) which occurs in association with a 
bacteremia or septicemia (1,2,3). The causative agent of 
MD is the bacterium(Meningococcus) Neisseria men-
ingitidis (4).  Twelve serogroups of N. meningitides 
have been identified, with six of these – N. meningitidis 
serogroups (Men) A, B, C, W, X, and Y – being respon-
sible for virtually all MCD (5,6). N. Meningitidis, is an 
obligate commensal bacterium that colonizes the na-
sopharynx of healthy humans (7). Transmission of the 
bacterium from an infected individual to another per-
son occurs via direct contact with droplet respiratory 
or throat secretions (8,9). In a phenomenon known as 
carriage, which involves ~10% of the general population, 
N. meningitides usually colonizes the mucosa of the 
human upper respiratory tract without necessarily re-
sulting in MD. (4) Carriage rates vary with age and set-
ting. They are highest in adolescents and young adults 
(≤27%), but far lower in older adults (≤8%) and infants 
(<5%) (10,11). Occasionally asymptomatic pharyngeal 
carriage may lead to severe invasive disease (12) (e.g. 
fulminant sepsis and/or meningeal inflammation) (13) 
as a result of local inflammation with subsequent inva-
sion of mucosal surfaces, providing the meningococcus 
access to the bloodstream (13). Other environmental 
factors that can cause inflammation of the nasopharyn-

geal mucosal surfaces such as exposure to cigarette 
smoke (14) have also been associated with increased 
risk of invasive MD. The most common presentations 
of invasive MD are meningitis and sepsis (15). Clinical-
ly Meningococcal meningitis is characterized by a sud-
den onset of fever, intense headache, nausea, stiff neck, 
and photophobia (16).  Localized and chronic infections 
of MD may present as pneumonia, endophthalmitis, ar-
thritis, pericarditis, or myocarditis (3,15). Meningococ-
cal disease (MD) has a rapid onset with potentially life-
changing consequences. It poses a serious public health 
problem because of its associated high case fatality 
rates and propensity for epidemics (17). MD is fatal in 
as many as 50–80% of untreated cases (1), and ~10–15% 
in treated cases (2,3). In addition, MD causes great mor-
bidity, with 12–20% of survivors suffering significant 
clinical sequelae (e.g. paralysis, deafness, mental impair-
ment, amputations, and seizures) (2,18–22).  Individu-
als of all ages may be affected by MD with the highest 
rates of disease being found in infants <1-year-old (1,6). 
In some countries peaks in incidence are seen in adoles-
cents as well as the elderly (23–27).

According to the World Health Organization (WHO), 
there are no accurate estimates of the global burden of 
MD, due to inadequate surveillance in many parts of 
the world.  MD is however often considered endemic 
globally, with a frequent occurrence of epidemics in the 
sub-Saharan Africa region referred to as the meningitis 
belt. Prevention strategies, especially vaccination, have 
been shown to be extremely effective in controlling 
MD (28). 

Towards the end of April 2017, the National Public 
Health institute of Liberia (NPHIL) and the Ministry of 
Health (MoH) reported an unexplained cluster of health 
event linked to a funeral in Sinoe County, South Eastern 
Liberia that was later confirmed to be a Meningococcal 
disease (Serogroup C) outbreak on 08th May 2017.
Our review aimed to discuss the above MD outbreak 
as reported by the MoH, NPHL & WHO with a multi-
disciplinary perspective as part of probable future out-
break mitigation/capacity building. 

Methodology
We reviewed available MD outbreak data (joint situ-
ation reports/updates from MoH, NPHIL & WHO, 
posted on line between 27th April 2017 – 15th May 
2017). We obtained information pertaining to the un-
explained health event notification /epidemiological 
link, presenting symptoms and their frequency, cumu-
lative number of cases & Deaths, cumulative number of 
contacts/funeral attendees identified, epidemiological 
investigations, geographical distribution, probable risk 
factors, and public health actions undertaken.

Meningococcal Disease Outbreak in Liberia-A Review
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We also conducted a literature review from available 
online data (review articles and studies) for informa-
tion on MD outbreaks in Sub-Saharan African & the 
recommended prevention strategies from the Global 
Meningococcal Initiative & WHO.

Results
As reported by the MoH, NPHL & WHO 
we noted the following (29,30,31):

Pertaining to Unexplained Health Event Notifi-
cation/Epidemiological Link: 

 On Tuesday, 25 April 2017 at 10:30 GMT. 
Sinoe County Health Team (SCHT) noti-
fied the NPHIL & MoH of a cluster of un-
explained health event involving 14 cases 
with 8 deaths in Greenville City, Sinoe. Two 
days later, the number of cases increased to 18 with 10 
deaths (case fatality rate of 57%).  Cases had been report-
ed from six (6) communities. As of then, five (5) cases 
were in admission (02 critically ill). Twelve (12) samples 
had been received at the National Reference 
Laboratory.  Six (6) were tested and all were 
negative for EVD. Further laboratory inves-
tigation was reported to be ongoing. Thirty-
six (36) contacts had been listed ranging be-
tween 6 – 65 years. Safe and dignified burial 
practices had been initiated and conducted 
for eight (8) dead bodies. Bacteriology tests 
for water contamination had been conduct-
ed and results were negative for E. coli. The 
unexplained event mainly affected a group 
of individuals attending a funeral service in 
Sinoe County, Liberia on 22 April 2017, therefore its epi-
demiological link (29).

Frequency of Presenting Symptoms:
The initial frequency of symptoms was as shown in Fig-
ure 1 below.
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Figure 1: Frequency of symptons among cluster of cases and 
deaths reported, Sinoe, Liberia, 22 - 27 April 2017
(Adopted from MoH, WHO situation updates 27 April 2017)

Cumulative Number of Cases & Deaths: 
As of 15th May 2017, the cumulative number of cases 
was 31, including 13 deaths from three counties. The 
figures 2-4 show the distribution of cases by county/
outcome (Figure 2), the distribution by age/outcome 
(Figure 3) and the distribution of cases by day/outcome 
between 22-15 May 2015(Figure 4).

 Figure 2:   Distribution of cases of probable Meningiti,- 
Buchanan-Grand Bassa County, Greenville-Sinoe County 
and Monrovia-Montserrado County as May 15, 2017
 ( Adopted from MoH, WHO situation updates 27 April 2017)

Figure 3:  Age Distribution of Probable Meningitis, 
Buchanan-Grand Bassa County, Greenville-Sinoe County 
and Monrovia-Montserrado County as May 15, 2017
(Adopted from MoH, WHO situation updates 27 April 2017)

Cumulative Number of Contacts/Funeral 
Attendees Identified:

Cumulatively 214 contacts of cases were 
identified by 15th May 2017 as follows:  Sinoe 
county (152), Montserrado county (40) and 
Grand Bassa county (22). A total of 110 funeral 
attendees from six counties (Sinoe, Montser-
rado, Maryland, Grand Gedeh, Grand Kru and 
Grand Bassa) had also been identified by then. 

Meningococcal Disease Outbreak in Liberia-A Review
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All contacts of cases and all funeral 
attendees were being followed up 
daily and no case had been detected 
among them by then (30).

Epidemiological Investigations 
During initial case investigation, 
SCHT was being supported by WHO, 
CDC and partners to conduct detailed 
epidemiological investigations based 
on food, water, or other environmen-
tal, chemical, or pathological expo-
sures in order to determine the cause 
of the outbreak. Samples collected 
included, oral swabs, post-mortem 
blood and whole blood for laboratory 
testing.  Options for toxicological test-
ing were also considered. In total, as of 
15th April 2015, fifty-six (56) samples 
of 26 patients were collected from cas-
es for hematology, chemistry and mi-
crobiology analysis. All samples tested 
for EVD were negative including three (03) plasma 
specimens shipped to Institute Pasteur by MSF for fur-
ther investigations. These also tested Negative for Lassa 
Fever, Marburg and Crimean Congo Hemorrhagic Fe-
ver (CCHF) (30).  After initial negative EVD results, 11 
specimens (3 plasma, 3 oral swab fluids, 3 urine and 2 
cardiac fluid) were shipped and arrived in CDC Atlanta 
for further investigations – Neisseria meningitidis sero-
group C was detected (30). A probable meningitis out-
break was reported on 10th April 2015. (30) Neisseria 

meningitidis serogroup C 
was further confirmed by 
PCR in samples from 13 
cases tested by CDC at Na-
tional Reference Lab in Li-
beria. It was then reported 
to be the cause of the MD 
outbreak and prior unex-
plained health event on 
the 15th May 2015 (31). 
Joint review of epidemio-
logical, clinical and labo-
ratory data undertaken 
by WHO and CDC then 
further indicated that the 
illnesses and deaths were 
due to meningococcal dis-
ease outbreak.
Geographical Distribu-
tion:  
The geographical distribu-

tion of cases as on 15th May 
2015 was as shown in the 
map below:

Probable Risk Factors
As reported the outbreak was initially thought to be 
driven by possible compounding predisposing factors 
such as: Attending and participating in funeral events 
(Wake keeping, Funeral, Burial and Re-pass within the 
community of the deceased (Teah town). Consump-
tion of the same probably contaminated food & Envi-
ronmental exposure were also reported to be possible 
compounding predisposing factors.

Meningococcal Disease Outbreak in Liberia-A Review

Figure 4:   Distribution of cases of probable Meningiti,- Buchanan-Grand Bassa
County, Greenville-Sinoe County and Monrovia-Montserrado County as May 15, 2017
(Adopted from MoH, WHO situation updates 27 April 2017)

Figure 5: Geographical distribution of probable Meningitis Outbreak: Liberia 
15 May, 2017 (Adopted from MoH, WHO situation updates 27 April 2017)
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Public Health Actions Undertaken
These were reported to have been initiated as below:

•	 SCHT activated the Rapid Response Team 
(RRT) & Incident Management System (IMS). 

• Initial case investigation conducted by the RRT.

• Ongoing Case management for eight (8) cases 
admitted at the F.J. Grante Hospital.

• Active case search in the affected & circum-
scribed communities.

• Activation of the National Epidemic Prepared-
ness and Response.

Committee, coordinated by NPHIL with the involve-
ment of MoH, WHO, CDC, & other stake holders.

• Dispatch of a team from the national level to 
support the County investigation. 

• Technical guidance from National Reference 
Laboratory team to the county.

• Overall outbreak coordination at the County 
level under the County Superintendent with 
support of the Health Officer.

• Reactivation of the District Rapid Response & 
County Rapid Response Teams with Case in-
vestigation at the district level by the DHT.

• Provision of technical & logistical support by 
WHO and other partners to the DRRT.

• The Emergency National Epidemic Prepared-
ness and Response Committee was convened 
to provide guidance, technical advice and pre-
pare adequate resources.

• Heightened Surveillance, community engage-
ment and sensitization, active mass public 
awareness.

• Re-enforcement of Hand hygiene in the affect-
ed areas.

• After confirmation of the cause of the outbreak: 
Provision of Ceftriaxone & ciprofloxacin to all 
counties.

•  Ciprofloxacin prophylaxis provided to all health 
workers, contacts and attendees of the funeral.

• MD outbreak case definition.

• Thirteen bed isolation facility were prepared for 
response in Montserrado county at Redemp-
tion Hospital (9) and ELWA Hospital (4). 

• Case Definitions provided as below: 

Any person who presents with three or more of the fol-
lowing symptoms:

Headache, Weakness, Vomiting, Diarrhea, Mental con-
fusion, +/- Fever (>35.8 °C rectal or >38.0 ° C axillary) 
& Any other Meningeal Signs, with illness onset from 
10th April 2017 who is a Resident of or Visited Sinoe 
County or has an Epidemiological Link to a case from 
Sinoe County. (Epidemiological link: Association to 
a case from Sinoe.  Meningeal Signs: headache, photo-
phobia (sensitivity to light), altered mental status, stiff 
necks)

Discussion and Recommendations 
Our literature review revealed that the largest burden of 
meningococcal disease occurs in an area of sub-Saharan 
Africa known as the meningitis belt (7,8,12). It stretches 
from Senegal in the west to Ethiopia in the east with 
an estimated population exceeding 400 million people 
(32,33). This region was first described by Lapeysson-
nie in 1963 based on cerebrospinal meningitis cases 
reported over 23 years with several sero groups of Nm 
predominantly causing the epidemics (32). Geographic 
boundaries were established from isohyets ranging be-
tween 300 mm and 1100 mm annual rainfall. Within 
these 26 countries the risk of MD epidemics also differs. 
Over the past 100 years, the meningitis belt has been 
affected by periodic epidemics, which occur during the 
dry season, stop abruptly at the onset of rain, and may 
flare up again in the next dry season (34). During the 
dry season between December to June, dust winds, cold 
nights and upper respiratory tract infections combine 
to damage the nasopharyngeal mucosa, increasing the 
risk of meningococcal disease. At the same time, trans-
mission of N. meningitidis may be facilitated by over-
crowded housing & large population displacements 
such as pilgrimages & traditional markets. This combi-
nation of factors explains the large epidemics which oc-
cur during the dry season in the meningitis belt.
The 26 countries of the extended meningitis belt are as 
shown in the map below. 

Figure 6:

In 2010 there was a massive introduction of a monova-
lent group A polysaccharide–tetanus toxoid conjugate 

Meningococcal Disease Outbreak in Liberia-A Review
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vaccine, known as MenAfriVac, in the meningitis belt 
(35). To date, an estimated 217 million population have 
been immunized through mass vaccination campaigns 
targeting the 1–29 years age group in 15 countries & 
MenAfriVac continues to be rolled out via these mass 
campaigns. In 2015, long-term strategies incorporating 
the vaccine into the routine Expanded Programme on 
Immunization schedule were recommended (36). 
Following the successful roll-out of the MenA conju-
gate vaccine, epidemics due to N. meningitidis sero-
group A are disappearing, but other meningococcal 
serogroups such as NmW, NmX and NmC still cause 
epidemics albeit at a lower frequency and smaller size 
(37).

In our review, we noted a probable influence of the 
African Meningitis belt and role of climate to the MD 
outbreak in Liberia with other potential future implica-
tions. Though not included as part of the extended men-
ingitis belt, Liberia shares boarders with Guinea and 
Cote d’Ivoire with similar climatic changes and is there-
fore equally susceptible to MD outbreaks. The timing 
of the outbreak at the end of the dry season in April and 
abrupt stop in May with the onset of rainy season in 
Liberia is what has been described as part of the usual 
pattern in the meningitis belt. Flares up in the next dry 
season may still be anticipated. 

MD Surveillance and preparedness in Liberia may not 
be as appropriate as that in the meningitis belt coun-
tries due to lack of the necessary capability gained over 
the many years of previous outbreaks in the meningitis 
belt. Besides, Liberia is not a beneficiary of the mass vac-
cination programs in the meningitis belt. In December 
2010, a new meningococcal A conjugate vaccine was in-
troduced nationwide in Burkina Faso, and in selected re-
gions of Mali & Niger (the remaining regions were cov-
ered in 2011), targeting persons 1 to 29 years of age. As 
of June 2015, 220 million persons had been vaccinated 
with this vaccine in 16 countries (Benin, Burkina Faso, 
Cameroon, Chad, Côte d’Ivoire, Ethiopia, The Gambia, 
Ghana, Guinea, Mali, Mauritania, Niger, Nigeria, Sen-
egal, Sudan, and Togo). Solutions to the meningitis belt 
influence for Liberia therefore need to be sought.

The Liberia MD outbreak was smaller compared to pre-
viously reported out breaks in the meningitis belt with 
fewer deaths & a slower progression. The initial epide-
miological link to a funeral, probable initial thoughts of 
food poisoning and EVD coupled with previous EVD 
experiences and capabilities triggered immediate out-
break response systems that may have contributed to 
this smaller magnitude. The immediate responses from 
international stake holders may also have been key in 
reducing the fast spread of the outbreak.

None of the reported cases presented with the usual 
MD typical symptoms & signs of fever & stiff neck 
seen in meningitis making initial suspicion of menin-
gitis less likely.  Majority of cases presented with non-
specific symptoms/signs. The epidemiological link to 
the funeral further swayed the initial thoughts much 
more to Ebola Virus Disease (EVD). More than 10,000 
Liberians were infected with Ebola—which was often 
associated with unsafe burial practices and 4,810 died. 
The virus also killed 3,956 and 2,544 in Sierra Leone and 
Guinea respectively. Liberia was declared Ebola free in 
January 2016 but it had been declared so, twice previ-
ously only for new cases to emerge. During case inves-
tigation of this outbreak fears of a return of Ebola grew 
after an 11-year-old girl suffering from vomiting, diar-
rhea and mental confusion died on April 23,2017 (38). It 
was therefore for obvious reasons that EVD was higher 
on the suspicion list. The suffering that was associated 
with the previous EVD outbreak in Liberia may have 
been a big motivating factor to the MD outbreak thus 
the smaller case numbers. Overcrowding at the funeral 
may however have been a contributory factor to the 
transmission in this case.

The MD outbreak in Liberia having been due to sero-
type C was not a unique occurrence. While Nm Sero-
group A (NmA) has been the main cause of large men-
ingitis epidemics in the African meningitis belt, (39,40) 
serogroups W (NmW), C (NmC), and X (NmX) have 
also been, and are still, responsible for localized epidem-
ics and occasionally more widespread epidemic waves 
(40–44). 

Although it’s also not the first time for serotype C to 
produce outbreaks in West Africa, N. meningitidis sero-
group C (NmC) disease has rarely been reported in the 
meningitis belt. It has not been detected in many mo-
lecular studies of invasive isolates and is rarely found 
in carriage studies.  Large NmC epidemic in Africa oc-
curred in Burkina Faso (then Upper Volta) in 1979.  In 
2017, Nigeria, has recorded about 13,420 cases with 
more than 1039 deaths from Meningitides Serogroup 
C. It’s therefore not clear why this particular serotype in 
Libeiria was associated with smaller cases. The initially 
early outbreak response may have played a role.

In line with Global Meningococcal Initiative & the 
WHO we therefore recommend the following:

1. A Liberia Country-specific approach to preven-
tion of MD by vaccination 

2. Country-specific meningococcal policy based 
on local epidemiology and economic considera-
tions

3. Funding for the introduction of MenAfriVac® 

Meningococcal Disease Outbreak in Liberia-A Review
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as a public health priority

4. Strengthening of Laboratory-based surveil-
lance to determine the true burden of disease 

5. Epidemic preparedness, prevention and re-
sponse. 

6. Preparedness focuses on surveillance, from case 
detection to investigation and laboratory con-
firmation. 

7. Prevention through vaccinating all 1-29-year-
olds with the MenA conjugate vaccine. 

8. During outbreaks, epidemic response consist-
ing of prompt and appropriate case manage-
ment and reactive mass vaccination of popula-
tions not already protected through vaccination.

References:

1. Sáez-Llorens X, McCracken GH (June 2003). 
“Bacterial meningitis in children”. Lancet. 
361 (9375): 2139–48. doi:10.1016/S0140-
6736(03)13693-8. PMID 12826449.

2. Retchless AC, Hu F, Ouédraogo A-S, Diarra S, 
Knipe K, Sheth M, Rowe LA, Sangaré L, Ky Ba A, 
Ouangraoua S, Batra D, Novak RT, Ouédraogo 
Traoré R, Wang X. 2016. The establishment and 
diversification of epidemic-associated sero-
group W meningococcus in the African men-
ingitis belt, 1994 to 2012. mSphere 1(6): e00201-
16. doi:10.1128/mSphere.00201-16.

3. https://www.cdc.gov/meningococcal/index.
html via @CDCgov

4. Yazdankhah SP, Caugant DA. Neisseria menin-
gitidis: an overview of the carriage states. J Med 
Microbiol. 2004;53(Pt 9):821–832.

5. Flexner S, Jobling JW. An analysis of four hun-
dred cases of epidemic meningitis treated 
with the anti-meningitis serum. J Exp Med. 
1908;10(5):690–733.

6. Harrison LH, Pelton SI, Wilder-Smith A, et al. The 
global meningococcal initiative: recommenda-
tions for reducing the global burden of menin-
gococcal disease. Vaccine. 2011;29(18):3363–
3371.

7. Greenwood B. 1999. Manson lecture. Menin-
gococcal meningitis in Africa. Trans. R. Soc. 
Trop. Med. Hyg. 93:341–353. http://dx.doi.
org/10.1016/S0035-9203(99)90106-2.

8. Rosenstein N, Perkins B, Stephens D, Popovic T, 
Hughes J. Meningococcal disease. N Engl J Med 
2001; 344:1378–88.

9. Caugant DA, Maiden MC. Meningococcal car-

riage and disease– population biology and evo-
lution. Vaccine. 2009;27(Suppl 2): B64–B70.

10. Christensen H, May M, Bowen L, et al. 
Meningococcal carriage by age: a system-
atic review and meta-analysis. Lancet Infect 
Dis.2010;10(12):853–861.

11. Trotter CL, Greenwood BM. Meningococcal 
carriage in the African meningitis belt. Lancet 
Infect Dis. 2007;7(12):797–803.

12. Stephens DS, Greenwood B, Brandtzaeg P. Epi-
demic meningitis, meningococcemia, and Neis-
seria meningitidis. Lancet 2007; 369:2196–210.

13. Pizza M, Rappuoli R. Neisseria meningitidis: 
pathogenesis and immunity. Curr Opin Micro-
biol. 2015; 23:68–72.

14. Murray RL, Britton J, Leonardi-Bee J. Second 
hand smoke exposure and the risk of invasive 
meningococcal disease in children: system-
atic review and meta-analysis. BMC Public 
Health.2012;12:1062.

15. Pace D, Pollard AJ. Meningococcal disease: 
clinical presentationand sequelae. Vaccine. 
2012;30(Suppl 2): B3–B9.

16. World Health Organization. Control of epi-
demic meningococcal disease. Wkly Epidemiol 
Rec 2009; 10:642. http://dx.doi.org/10.1017/
S002081830000120X

17. Van de Beek D. Progress and challenges in bacte-
rial meningitis. Lancet 2012; 380:1623–4. http://
dx.doi.org/10.1016/S0140-6736(12)61808-X

18. Abio A, Neal KR, Beck CR. An epidemiological 
review of changes in meningococcal biology 
during the last 100 years. Pathog Glob Health. 
2013;107(7):373–380.

19. Al-Tawfiq JA, Clark TA, Memish ZA. Meningo-
coccal disease: the organism, clinical presen-
tation, and worldwide epidemiology. J Travel 
Med. 2010;17(Suppl):3–8.

20. Cartwright K, Noah N, Peltola H. Meningococ-
cal disease in Europe: epidemiology, mortality, 
and prevention with conjugate vaccines. Report 
of a European advisory board meeting Vienna, 
Austria. Vaccine. 2000 [Oct 6-8];19(31):4347–
4356.

21. Pollard AJ. Global epidemiology of meningo-
coccal disease and vaccine efficacy. Pediatr In-
fect Dis J. 2004;23(12 Suppl): S274–S279.

22. Sáfadi MA, Barros AP. Meningococcal conju-
gate vaccines: efficacy and new combinations. J 
Pediatr (Rio J). 2006;82(3 Suppl): S35–S44.

Meningococcal Disease Outbreak in Liberia-A Review



J O U R N A L  O F  L I B E R I A  M E D I C A L  &  D E N T A L  A S S O C I A T I O N

      Volume 17 - Number 1   |   JUNE, 2017      41

23. National Advisory Committee on Immuniza-
tion (NACI). An update on the invasive menin-
gococcal disease and meningococcal vaccine 
conjugate recommendations. An Advisory 
Committee Statement (ACS). Can Commun 
Dis Rep. 2009;35(ACS–3):1–40.

24. Bilukha OO, Rosenstein N. Prevention and 
control of meningococcal disease. Recommen-
dations of the Advisory Committee on Immu-
nization Practices (ACIP). MMWR Recomm 
Rep. 2005;54(RR–7):1–21.

25. Cohn AC, MacNeil JR, Harrison LH, et al. 
Changes in Neisseria meningitidis disease epi-
demiology in the United States, 1998-2007: im-
plications for prevention of meningococcal dis-
ease.Clin Infect Dis. 2010;50(2):184–191.

26. Cordeiro SM, Neves AB, Ribeiro CT, et al. Hos-
pital-based surveillance of meningococcal men-
ingitis in Salvador, Brazil. Trans R Soc Trop Med 
Hyg. 2007;101(11):1147–1153.

27. Kimmel SR. Prevention of meningococcal dis-
ease. Am Fam Physician. 2005;72(10):2049–
2056.

28. Stefanelli P, Rezza G. Impact of vaccination on 
meningococcal epidemiology. Hum Vaccin Im-
munother. 2016;12(4):1051–1055.

29. MoH, WHO Situation Update: Unexplained 
cluster of Health Event; Sinoe County ,27 April 
2017. 3rd Edition. 

30. MoH, WHO Situation Report: Probable Men-
ingitis outbreak; Liberia, 10 may 2017. 16th Edi-
tion. 

31. MoH, WHO Situational Report, Meningococ-
cal Disease outbreak: Liberia 15 May 2017. 21st 
Edition. 

32. Lapeyssonnie L. La meningite cerebro-spi-
nale en Afrique. Bull World Health Organ 
1963;28(Suppl 1):114.

33.  Molesworth AM, Thomson MC, Connor SJ, 
Cresswell MP, Morse AP, Shears P, et al. Where 
is the meningitis belt? Defining an area at risk of 
epidemic meningitis in Africa. Trans R Soc Trop 
Med Hyg 2002; 96:242–9.

34.  Teyssou R, Muros-Le Rouzic E. 2007. Meningi-
tis epidemics in Africa: brief overview. Vaccine 
25(Suppl 1): A3–A7. http://dx.doi.org/10.1016/j. 
vaccine.2007.04.032.

35. Frasch CE, Preziosi MP, Laforce FM. Develop-
ment of group A meningococcal conjugate vac-
cine, MenAfriVac. Hum Vaccines Immunother 
2012; 8:715–24.

36. World Health Organization. Meeting of the 
Strategic Advisory Group of Experts on Im-
munization, October 2014—conclusions and 
recommendations. Wkly Epidemiol Rec 2015; 
50:561–76.

37. World Health Organization. Meningococcal 
Meningitis; Fact sheet N°141.

38. http://www.newsweek.com/liberia-meningi-
tis-ebola-605708

39.  LaForce FM, Ravenscroft N, Djingarey M, Vivi-
ani S. Epidemic meningitis due to group A Neis-
seria meningitidis in the African meningitis 
belt: a persistent problem with an imminent so-
lution. Vaccine 2009;27(Suppl 2): B13–9. http://

dx.doi.org/10.1016/j.vaccine.2009.04.062

40.  Lingani C, Bergeron-Caron C, Stuart JM, Fer-
nandez K, Djingarey MH, Ronveaux O, et al. 
Meningococcal meningitis surveillance in the 
African meningitis belt, 2004-2013. Clin Infect 
Dis 2015;61(Suppl 5): S410–5. http://dx.doi.
org/10.1093/cid/civ597

41. Mueller JE, Borrow R, Gessner BD. Meningo-
coccal serogroup W135 in the African meningi-
tis belt: epidemiology, immunity and vaccines. 
Expert Rev Vaccines 2006; 5:319–36.

42.  Delrieu I, Yaro S, Tamekloe´ TA, Njanpop-La-
fourcade BM, Tall H, Jaillard P, et al. Emergence 
of epidemic Neisseria meningitidis serogroup X 
meningitis in Togo and Burkina Faso. PLoS One 
2011;6(5):e19513. http://dx.doi.org/10.1371/
journal. pone.0019513

43.  Funk A, Uadiale K, Kamau C, Caugant DA, Ango 
U, Greig J. Sequential outbreaks due to a new 
strain of Neisseria meningitidis serogroup C in 
Northern Nigeria, 2013-14. PLoS Curr 2014;6. 
http://dx.doi.org/10.1371/currents.outbreaks.
b50 c2aaf1032b3ccade0fca0b63ee518

44. Boisier P, Nicolas P, Djibo S, Taha MK, Jeanne I, 
Maı¨nassara HB, et al. Meningococcal meningi-
tis: unprecedented incidence of serogroup X-re-
lated cases in 2006 in Niger. Clin Infect Dis 2007; 
44:657–63. http://dx.doi.org/10.1086/511646

 

Meningococcal Disease Outbreak in Liberia-A Review



J O U R N A L  O F  L I B E R I A  M E D I C A L  &  D E N T A L  A S S O C I A T I O N

42      Volume 17 - Number 1   |   JUNE, 2017

Adult Intestinal Intussusception in Liberia
  
Case Series of 2 patients in Liberia by:
1Utam Terseer, 2J. Fallah Moses, 3Kalamon Wullie, 4Atem Geu, 5Lawrence Sherman, 6Asaye Chokel

1-4, Department of Surgery, John F. Kennedy Medical Center, Monrovia, Liberia
5– 6, Department of Surgery, Jackson F. Doe Memorial Hospital, Tapitta, Liberia
Correspondence to: DR. Utam Terseer, email: utamter@gmail.com

CASE REPORT

Summary:
Intussusception is a different entity in adults than it 
is in children. Adult Intussusception represents 1% of 
all bowel obstructions and 5% of all intussusceptions 
(1). Intraluminal lesions alter normal bowel peristal-
sis and form leading edges for the intussusceptum. In 
contrast to childhood intussusception, adult intestinal 
intussusception is associated with malignant lesions, 
particularly in the large bowel where a definable lead 
point is common in 70-90%, as opposed to pediatric 
intussusception, which is idiopathic in 90% of cases. 
Although intussusceptions present acutely in children, 
adults may present with acute, intermittent, or chronic 
reported problems. The predominant symptoms usu-
ally are those of bowel obstruction, and consequently, 
intussusception often is misdiagnosed initially in the 
adult population (1). Although a rare cause of abdomi-
nal pain in adults, it is an important diagnosis to consid-
er in patients with recurrent abdominal pain. This series 
reports two cases of adult intestinal intussusception in 
Liberia, Sub-Saharan Africa.

Introduction
A rare occurrence in adults, intussusception exists 
when a proximal segment of bowel (intussusceptum) 
telescopes into the lumen of the adjacent distal seg-
ment (intussuscipiens) (1). Intraluminal lesions alter 
normal bowel peristalsis and form leading edges for the 
intussusceptum. In contrast to childhood intussuscep-
tion, adult intestinal intussusception is associated with 
malignant lesions, particularly in the large bowel. Adult 
intussusception represents 1% of patients with bowel 
obstructions and 5% of all intussusceptions in high 
income countries. The Mayor clinic’s retrospective re-
view from 1810 to 1978 (168 years) found only 144 cas-
es of intussusception. Azar et al 30 years retrospective 
review revealed 58 cases at Massechussette General 
Hospital (2). Documentation of adult intestinal intus-
susception in low income countries is emerging. The 
Nigerian study showed that 8% of intestinal obstruc-
tion are due to this condition (9). Six years retrospective 
review at Mulago General Hospital in Uganda found 36 
cases (2).

In contrast to intussusceptions in children, a demon-

strable etiology is found in 70–90% of cases in the adult 
population (1). Pathologically, a definable lead point is 
common in 70-90% of adult intussusceptions, as op-
posed to pediatric intussusception, which is idiopathic 
in 90% of cases. In adults it is associated with malignant 
lesions, particularly in the large bowel (3).

Its preoperative diagnosis and treatment in adults is dif-
ficult because of nonspecific abdominal symptoms and 
lack of the classic triad seen in childhood intussuscep-
tion - colicky abdominal pain, currant jelly stool, and a 
palpable abdominal (4).

 Historical Background:
The first case of intussusception was reported in 1674 
by Barbette of Amsterdam  (10). John Hunter presented 
detailed accounts of the disease in 1789 (11).  Sir Jona-
than Hutchinson was the first to perform a successful 
operation in a child in 1871 (5).

In 1952, Ravitch pointed out that adult intestinal intus-
susception may occur as a non-strangulating, incom-
pletely obstructing and it is therefore poorly recognized 
and rarely included in the differentials of prolonged ab-
dominal symptoms (12).

A classification system exists according to the location 
of the intussusception. The four types are ileo-colic, 
ileo-ileo-colic, colo-colic and small bowel intussuscep-
tion (jejuno-jejunal and ileo-ileal) ( 13). Adult intussus-
ception occurs most often in the small bowel. Jawad et 
al reported in a study of 745 surgically diagnosed adult 
intestinal intussusception: 52% occurred in the small 
bowel, while 38 % were in the large bowel. Of the 745 
patients 66% of colonic intussusception had malignant 
lead point. While 30% of small bowel intussusception 
had malignant lead point. Adenocarcinoma was the 
commonest malignant lesion in the colon, whereas me-
tastasis was the commonest lesion in the small bowel. 

Our first case was Ileo-ileo-colic, while the second was 
ileo-ileal intussusception. Both had lead points. Pre-op-
erative diagnosis was missed in both cases. This agrees 
with literature on the difficulties in diagnosis of this 
condition in adults.
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Case # 1:

A 17 year old female patient presented at the Emer-
gency Department of the Jackson F. Doe Memorial 
Regional Referral Hospital, Tapitta, Nimba County, Li-
beria with a 6 week history of abdominal pain, anorexia, 
vomiting, fever, and weight loss.

She admitted to be well until six weeks prior to presen-
tation when she experienced a sudden onset of abdomi-
nal pain, mainly around the umbilical area. The pain was 
colicky in nature, exacerbated by eating and non-radiat-
ing. The vomiting was postprandial, non-projectile and 
bilious in nature. The fever was intermittent and asso-
ciated with chills and rigors. There was also associated 
history of non-bloody loose stool which was followed 
subsequently by constipation. No history of abdominal 
distension.

She had one hospitalization at a local hospital in the 
course of the illness and treated for Malaria. The Fever 
subsided but she continued to experience bouts of post-
prandial emesis, and the diagnosis was revised to acute 
appendicitis. Consequently, she was taken to the oper-
ating theatre at the said local hospital where she under-
went emergency appendectomy. After appendectomy 
the postprandial emesis still persisted. But she was 
discharged home in spite of the vomiting, to continue 
with oral medications at home.  While at home, she took 
herbal medication, but that too did not relieve the post 
prandial vomiting. She finally decided to seek medical 
care at the referral hospital.

Her past medical history was unremarkable. No History 
of Sickle Cell Disease. Surgical history prior to onset of 
current illness was also unremarkable.

Gynecological history was non-contributory. Her men-
ses were regular and normal in amount and periodicity. 
Family history was not contributory, and she had no 
known drug allergies. Our patient was a high school 
student who lived with her mother. She does not smoke 
nor drink alcohol.

On examination:
Patient was not in apparent painful distress, but ap-
peared lethargic from the persistent vomiting. Vital 
signs were normal (BP – 109/68mmHg; PR – 91/min, 
regular, moderate volume; RR – 20/min; to – 98.1oF). 
Figure 1 is our patient.

Figure 1:  A 17 year old female patient presented at the Emer-
gency Department with colicky abdominal, persistent vomit-
ing and lethargy.
Source: Jackson F. Doe Hospital, Tapitta, Liberia

Clinical Impression: Clinical diagnosis of mechanical 
bowel obstruction secondary to Small Bowel Volvulus 
was made; To Rule out: 

i. Mesenteric Lymph Adenitis

ii. Intussusception 

iii. Crohn’s Disease 

Management Plan:
Patient was admitted at the Emergency Department.
Resuscitation: The following measures were carried 
out:

• Nasogastric Tube was passed. 

• Intravenous line was established and Normal 
saline was commenced.

• Urethral catheter was passed.

Lab Results:

• HB – 11.3g/dl

• Blood Group – A+

• M/S – 2+Malarial parasites seen on thin film

• Widal – Non-reactive

• LFT: Normal Findings

• Urinalysis: Normal Findings

Adult Intestinal Intussusception
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Plain Erect Abdominal X-Ray
Multiple large mid-line “air- fluid” levels were seen sug-
gestive of small bowel obstruction.

Abdominal Ultrasound Scan
There was a well-defined pelvic mass with “bowel - in 
– bowel” appearance measuring 6.1cm x 5.5cm. There 
was another 2.8cm x 1.9cm hyperechoic mass inside the 
larger mass. Small bowel loops were dilated and hyper-
dynamic.

Consequently, Ultrasound Scan diagnosis of intussus-
ception with “lead point” (? Enlarged mesenteric lymph 
node) + bowel obstruction was made.
Surgical Intervention
After optimization of patient, patient was taken to the 
operating theater for Exploratory Laparotomy after ob-
taining two (2) units of whole blood and an informed 
consent signed by the patient’s mother.

Under General Anesthesia, patient was prepped and 
draped. The abdomen was accessed through a mid-line 
incision. Intraoperatively, patient had Ileo-ileo-colic in-
tussusception (Figure 2) with a pathological lead point, 
Figure 3.

LTIPLE 

Figure 2: Ileo-ileo-colic intussusception
Source: Jackson F. Doe Hospital, Tapitta, Liberia

Figure 3: Pathological lead point
Source: Jackson F. Doe Hospital, Tapitta, Liberia

Histology 
Pathological specimen could not be subjected to histol-
ogy because of lack of histopathology reagents.

Outcome 
After day 13 of admission, patient was discharged home. 
The vomiting had stopped and the patient was eating 
well with regular bowel habit.

Case #2

A 27 year old Liberian male initially referred from the 
secondary level Hospital with the diagnosis of Acute 
Abdomen secondary to ruptured appendicitis. He pre-
sented with 6 days history of sudden onset abdominal 
pain and persistent vomiting. The pain was initially 
localized in the lower right quadrant and gradually be-
came generalized. It was severe, colicky and intermit-
tent and exacerbated by moving and relieved at rest. The 
vomiting was postprandial, non-projectile and bilious. 
Associated symptoms include constipation for 4 days, 
anorexia, intermittent fever and abdominal distension.

PMHx: Index admission, no previous surgery, transfu-
sion, or allergies.

FMHx: No known familial illness.

Social Hx:  A high school graduate, unmarried, 
and managing a petty business.

Physical Exam:
A young adult male patient fully alert and conscious in 
painful distress. Appeared ill-looking with NG tube in 
situ draining bilious content and warm to touch, 
Vital signs at presentation: BP – 125/75mmHg; P – 111b/
min, regular, moderate volume and RR – 22c/min.
Abdominal Exam: Mild distension, with localized ten-
derness and guarding; Bowel Sounds –  high pitch; Her-
nia orifices were intact; Rectal exam revealed empty 
rectum with no palpable mass and no blood stain on 
examining finger, no currant jelly stool.
A Clinical Impression of mechanical bowel obstruction 
secondary to Small bowel Volvulus was made.

Lab Results : 
HB – 10.6g/dl; Blood Group – A+; M/S – No Malarial par-
asites seen on thin film; Widal Test– Non-reactive.
Imaging: Plain erect thoraco-abdominal film showed 
dilated small bowel loops with no air under the dia-
phragm. 

Diagnosis
Diagnosis of Small Bowel Obstruction was made.

Adult Intestinal Intussusception
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Treatment plan
Nasogastric tube was passed; Intravenous line was es-
tablished and Normal saline commenced; Two (2) units 
of blood were obtained. Informed consent was signed 
followed by Anesthetic review. 

Surgical intervention
Under general anesthesia, the abdominal cavity was 
accessed through a midline incision. A dilated loop of 
small bowel was encountered with ilio–ilieal intussus-
ception identified about 30cm away from the ilio–cecal 
valve. The lead point was a 1cm lymph node and gangre-
nous intussuscepien. The gangrenous bowel segment 
was resected and end-to-end ileo-ileal anastomosis was 
done and anterior abdominal wall was closed in layers.
Outcome
The patient had unremarkable post-operative recovery 
period and was subsequently discharged on Post-Oper-
ative Day 14(See Figure 4).

Figure 4: POD 14 - An Ileo-ileal adult intussuception patient 
ready for discharge 
Source: John F. Kennedy Medical Center, Monrovia, Liberia

Discussion
Although intussusception is common in early child-
hood, it’s very rare in the adult population constituting 
5% of all intussusceptions, and representing 1% of all in-
testinal obstructions in high income countries (1). 

The Mayor clinic’s retrospective review from 1810 to 
1978 (168 years) found only 144 cases of intussuscep-
tion.

Azar et al 30 years retrospective review revealed 58 cas-
es at Massechussette General Hospital (2).
Documentation of adult intestinal intussusception in 
low income countries is emerging. The Nigerian study 
showed that 8% of intestinal obstruction are due to this 
condition. Six years retrospective review at Mulago 
General Hospital in Uganda found 36 cases.

Historical Overview: The first case of intussusception 
was reported in 1674 by Barbette of Amsterdam. John 
Hunter presented detailed accounts of the disease in 
1789. Sir Jonathan Hutchinson was the first to perform 
a successful operation in a child in 1871 (5).

In 1952 Ravitch pointed out that adult intestinal intus-
susception may occur as a non-strangulating, incom-
pletely obstructing and it is therefore poorly recognized 
and rarely included in the differentials of prolonged ab-
dominal symptoms.

Etiology: A definable lead point is common in 70-90% 
of adult intussusceptions, as opposed to pediatric intus-
susception, which is idiopathic in 90% of cases (Wilson 
A. et al 2013). In contrast to childhood intussusception, 
in adults it is associated with malignant lesions, particu-
larly in the large bowel. 
Clinical Presentation: Its preoperative diagnosis and 
treatment in adults is difficult because of nonspecific 
abdominal symptom and lack of the classic triad seen 
in childhood intussusception - Classic triad: colicky ab-
dominal pain, currant jelly stool, and a palpable abdomi-
nal mass (4).

Adult intussusception occurs most often in the small 
bowel.

In a study of 745 surgically diagnosed adult intestinal 
intussusception: 52 % were in small bowl, while 38 % 
were in the large bowel. Of the 745 patients 66% of co-
lonic intussusception had malignant lead point. While 
30 % of small bowel intussusception had malignant lead 
point. In a series reported by Jawad et al adenocarcino-
ma was the commonest malignant lesion in the colon, 
whereas metastasis was the commonest lesion in small 
bowl. In our patients both had ileo-ileal intussusception 
confirming with the literature.

Differential Diagnosis: Preoperative diagnosis of intus-
susception is very challenging and difficult due to the 
variability of the clinical presentation. Different Diag-
nosis may include:

•	 Adhesive Bowel Obstruction

• Gastric Outlet Obstruction

• Inflammatory Bowel Disease

• Complicated Appendicitis

• Sigmoid Volvulus

• Complicated Meckel’s Diverticulitis

• Typhoid Perforation

Adult Intestinal Intussusception
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Imaging Investigations:

• Plain Erect Abdominal X-ray

• Abdominal Ultrasound

• Upper GI Contrast Series/Barium Enema 

• Endoscopy

• Laparoscopy

• CT scan

   (a)    
Figure 5(a): Plain Erect Abdominal X-Ray shows (A) – “Multi-
ple Air-Fluid levels” suggestive of small bowel obstruction.

Source: Anonymous

   (b)
Figure 5 (b): Plain Erect Abdominal X-Ray shows  “Meniscus” 
or “Crescent Sign”

Source: Anonymous

(c)
Figure 5(c): Plain Erect Abdominal X-Ray shows – “Target 
Sign”

Source: Anonymous

Figure 6: Ultrasonography shows (4a) - a “Doughnut”  or 
“Target Sign” representing layers of the intestine within the 
intestine.
(4b) – “Pseudo Kidney” Appearance.

Source: Anonymous 

  (a)    (b)

Figure 7: Barium study shows a classic (a) “Stacked Coins” 
appearance due to prominence of the valvulae conniventes or 
(b) “Coiled Spring” appearance due to trapping of contrast be-
tween layers of bowel

Source: Anonymous

Adult Intestinal Intussusception
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   8a
Figure 8a: CT Abdomen shows - The “Target Sign” of intestinal 
intussusception, also known as the “Doughnut Sign” or “Bull’s 
Eye Sign”
Source: Anonymous

   8b
Figure 6 (b): CT Abdomen shows - The “Sausage-
Shaped Mass” (arrow key) - intussuscepted segment. 
Source: Anonymous

Figure 9: Intussusceptum (Blue arrow) inside the intussuscepi-
en (Yellow arrow) on Colonoscopy
Source: Anonymous

Treatment:
Researchers agree that for adult intussusception lapa-
rotomy is the treatment of choice rather than attempts 
at hydrostatic reduction in view of the high incidence of 
underlying malignancy.

Small Bowel Intussusception:
Intra-operative reduction before resection and anas-
tomosis vs Resection without reduction. No clear evi-
dence exists on this issue.

•	 Ischemic and/or necrotic bowel

•  Potential bowel perforation.

• Malignancy - The risk of preliminary manipula-
tion leading to tumor dissemination.

 
Colonic Intussusception:
Right-sided colonic intussusceptions can undergo right 
–sided hemicolectomy and primary anastomosis safely.
Left-sided cases can benefit resection with construc-
tion of a colostomy and re-anastomosis at a second 
stage is considered safer.
 
Prognosis:
Prognosis is generally favorable depending on the etiol-
ogy of disease, with poorest outcomes in small-intesti-
nal intussusceptions caused by metastatic disease.

Conclusion:
Adult bowel intussusception is a rare and challenging 
condition for the surgeon.
Although it is a rare cause of abdominal pain in adults, 
it is an important diagnosis to consider in patients with 
recurrent abdominal pain. Preoperative diagnosis is 
often missed or delayed because of non-specific symp-
toms. Therefore, awareness of its possibility is the most 
important factor in diagnosis in adults when dealing 
with patients with vague abdominal pain.
Delays in diagnosis can lead to complications such as 
bowel obstruction, ischemia, or undiagnosed malig-
nancy. Management is often surgical. Therefore, it is 
paramount for the operating surgeon to be familiar 
with the various treatment strategies, because usually 
the real cause of the intussusception is diagnosed by 
laparotomy.
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ABSTRACT
Background: Systemic hypertension and its complica-
tions are now a major public health concern worldwide, 
and in Liberia, systemic hypertension is a recognized 
problem. Hypertension is the leading cause of consul-
tation at the Urgent Care Clinic at the John F. Kennedy 
Medical Center.

This study was done to analyze the complications 
amongst Urgent Care patients diagnosed with hyper-
tension at the John F. Kennedy Medical Center, after 
the first Urgent Care Clinic was opened in Monrovia, 
Liberia, from January to June 2016(6months).

Methods: A total of 800 patients were seen in the pe-
riod, with 187 (23.4%) presenting with hypertension at 
the Urgent Care clinic of the John F. Kennedy Medical 
Center in Monrovia, Liberia.  All these patients were 
included in the study covering the period of January to 
June 2016. Stroke, hypertensive heart disease and kid-
ney disease were studied. 

 Results: Hypertensive heart disease was the leading 
complication, accounting for 8.5% (16) followed by 
Stroke 8% (15) and Kidney disease 5.3% (10). Among 
patients with complications of hypertension, males had 
most complications accounting for 56% (23) compared 
to females at 44% (18).

Conclusion: Hypertension and its complications re-
mains the main burden of disease among patients seek-
ing care at the Urgent Care Clinic. 

Key words: Hypertension, Urgent care, Liberia 

 Introduction
Systemic hypertension was once considered rare in 
sub-Saharan Africa (SSA), but currently it has become a 
widespread problem with immense socioeconomic im-
portance. The overall prevalence of Systemic hyperten-
sion in SS Africa has been estimated at 16.2%, with an es-
timated number of hypertensive individuals at 74.7M1.  
Per the African Union, hypertension is “One of Africa’s 
greatest health challenges after HIV/AIDS.” 2   Previ-

ous studies on hypertension in Liberia have shown that 
the complications of hypertension are not uncommon 
3  Although hypertension has been dubbed the ‘’silent 
killer’’ there is no doubt that its impact on the individual 
and on the society, is immense 4. The Urgent Care Clin-
ic was opened in January 2016, in order to bridge the gap 
between the Medical Outpatients department and the 
Emergency Room Department. This clinic is expected 
to handle those conditions which are not severe enough 
to mandate admission but cannot wait for the regular 
outpatient department to be treated.

Objective
To determine the prevalence of complications among 
patients presenting with hypertension at the Urgent 
Care Clinic of the John F. Kennedy Medical Center.

Materials and Methods
Patients were segregated by sex, age group, diagnosis 
and co-morbidities. History and physical examination 
were carried out to ascertain Systemic hypertension di-
agnosis and complications of hypertension. Those with 
hypertension who showed clinical, radiological, and 
electrocardiographic and/ or biochemical heart abnor-
malities were classified as having heart disease. Those 
with transient ischemic attack, hemiparesis >24hours 
duration, hypertensive encephalopathy or sub-arach-
noid hemorrhage were classified as having Stroke. 

Kidney disease was based on biochemical evidence.
Confidentiality was maintained by use of hospital num-
bers as identifiers.

Patients’ labs were documented including creatinine, 
blood urea nitrogen, fasting blood sugar, chest x-ray, 
urinalysis, hemoglobin, electrocardiograph, and lipid 
profile.

Results
The majority of patients seen in the Urgent Care Clinic 
with hypertension were males, (55%) compared to fe-
males (45%). Although overall, females constituted the 
majority of patients seeking care at the Urgent Care 
Clinic (54%).
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Figure 1: Complications seen amongst patients with Hyper-
tension 

The two leading complications were hypertensive heart 
disease followed closely by Stroke and finally kidney 
disease in that order.

      

  
Figure 2: Complications of Hypertension by sex 

Hypertensive heart disease was common among fe-
males, while kidney disease and Stroke dominated in 
the male sex

     Figure 3: Distribution of Hypertension by age groups.

Hypertension was most prevalent among those be-
tween 45 and 64 years of age.

       

Figure 4: Distribution of Systolic blood pressure in mm/Hg

Over 70% of the patients with hypertension presented 
with systolic blood pressure above 140mm/Hg

     

 
Figure 5: Distribution of diastolic blood pressure in mm/Hg

Discussion
Males were most patients who had hypertension in the 
Urgent Care Clinic, it’s a well-known fact that men seek 
mostly emergency care compared to women who seek 

primary care. 

The complications of hypertension seen in this 
clinic show the same trend with those found out 
from previous studies at the same hospital, with 
heart disease leading in 2009 and 20155.

In the current study, women constituted the 
most with the complication of heart failure, com-
pared to men. Studies on heart disease among 
hypertensive patients in the USA have demon-

strated similar trends, with women being more affect-
ed with hypertensive heart disease compared to men. 
Males had more complications overall, accounting for 
56%, with most of them having stroke and Kidney dis-
ease, compared to females. Overall, 22% of patients with 
hypertension had complications, compared to 40.5% of 
the patients seen with hypertension in the same hospi-
tal in 2015, but it must be remembered that Urgent care 

Complications of Hypertension among patients seeking 
urgent care at the John F. Kennedy Medical Center
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patients are a selective group of patients with either In-
surance coverage or income to pay the 20USD consul-
tation fees for the clinic, most patients are seen in the 
general outpatient’s clinic where consultation fees are 
cheaper.

The age distribution of patients with hypertension has 
remained the same with that seen in the same hospital 
in 2009, 2015 and currently, with hypertension peaking 
at 50-65 years, but rising steadily from about 40 years of 
age.

Most of the patients presented with elevated blood 
pressure, which may suggest poor control measures or 
none at all.

Conclusion 
Although the number of patients with complications 
of hypertension showed a slight decline from the past, 
there is still need to do more education of the popula-
tion concerning hypertension, and its complications. 
More research is needed to ascertain the causative fac-
tors for increased incidence of hypertensive heart dis-
ease, in the female population.
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Abstract
The goal of medication therapy is to achieve a desired 
therapeutic outcome. Adherence is the extent to which 
the patient follows a prescribed regimen. Non-adher-
ence is an obstacle to a desired therapeutic outcome. 
Factors that affect adherence include: nature of the 
treatment, patient centered factor, the behavior of the 
health providers and the nature of the illness. There 
are tools used for working with non-adherent patients. 
Adherence can be measure by: Pharmaceutical, pharma-
cokinetic, pharmacodynamics and therapeutic method. 
Strategies to improve adherence include, multidiscipli-
nary approach, fixed dose combination, direct observed 
therapy and patient education.

The overall consequences of non-adherence are in-
crease hospitalization and mortality rate.

Key word: Adherence

The ultimate goal of every prescribed medication or 
medical intervention is to achieve a positive therapeu-
tic outcome for the patient.

Patient adherence with drug therapy may be defined as 
the extent or the degree to which the patient or any di-
rect care giver involved in the administration of a drug 
to a patient follows a prescribed drug regimen.

The WHO defined adherence “as the extent to which a 
person’s behavior taking medications follows a diet, and 
or executing life style changes corresponds with agreed 
recommendations from a health care providers (WHO, 
2003).  

Adherence can be likened relatively to Newton’s first 
law of motion which states that ‘a body will continue in 
its state of rest, and if moving in a uniform motion un-
less compelled by an external forces to act otherwise 
(Galili L & Tsetitlin M, 2003). This can be explained 
pharmaceutically that a drug when clinically prescribed 
and administered to the right patient, at the right dose, 
right frequency and right duration will obey the four 
principles of pharmacokinetics i.e. absorption, distribu-
tion, metabolism and excretion unless prevented  by 
non-adherence not to exert its desired therapeutic ef-
fect.

Despite all the effort and the intervention of the well 
trained healthcare professionals, the desired therapeu-
tic outcome cannot be achieved unless the patient or 
the direct care giver involved in the administration of 

the medication is compliant.

Hence, therapeutic adherence has been a subject of con-
cern over the years due to wide spread nature of non-
adherence.

There are several factors that affect compliance.

1. Nature of the treatment: This involves how 
complex is the treatment regimen as well as the 
adverse effects experienced by the patient fol-
lowing a particular drug therapy. The higher the 
frequency eg q4h, q6h and the number of tablets 
to be pill load at once, the poorer the adherence. 
Also patient tends to stop taking certain medica-
tions due to the associated adverse effects. Sev-
eral studies have shown that non-adherence in 
mental related disease is largely due to adverse 
effects of antipsychotic drugs. Eg Extrapyrami-
dal effect.

2. Patient’s characteristics:  Some patients may 
forget or tend not to be bothered about taking 
medications or live a life that depends on drugs 
forever. Patient may feel no need for treatment 
e.g. asymptomatic hypertension.

        On the other hand, social and physical dis-
abilities may affect a patient ability to comply 
with his or her drug regimen. The importance of 
the last component of essential drug, affordabil-
ity, cannot be over emphasized. In view of this, 
prescribers should always weigh the financial 
potency of their patients in the choice of drugs 
especially when cheaper alternative exist. Cer-
tain formulations in children may affect adher-
ence, example, bitter tablet or syrup.

3. The behavior of the doctor, pharmacist and 
other health care provider: Almost all patients 
believe that doctors have solution to all types of 
diseases and that pharmacists are the custodian 
of all drugs- related information. As a result, they 
approach them with confidence. The extent 
to which this confidence is exemplified by the 
doctor in the treatment and transmitted to the 
patient can influence compliance. Also pharma-
cist must ensure that patient receive the right 
information about their medications.

4. Type of illness: adherence is poor in certain dis-
ease conditions like Parkinson, schizophrenia 
and dysphagia while other diseases like type 1 
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diabetes and rheumatoid arthritis can enhance 
compliance.

In order to work successfully with a non-adherent pa-
tient, it is important to:

a. Establish the fact that non-adherence exist by 
asking the patient about compliance, how of-
ten the patient refill his or her prescription, the 
names of the patient current medications, the 
patient frequency of visitation and number of 
missed appointments.

b. Ask if the patient understand and agree with 
the diagnosis and the aims and objectives of the 
treatment. Also the consequences of refusing to 
follow the treatment plan.

c. In the event that the causes of non-adherence 
cannot be established then screen the patient 
for Depression, denial, dependence and demen-
tia. Establish the presence of cultural and finan-
cial related matter.

d. Seek for support from the patient family, friends, 
colleagues and other relevant authorities when 
necessary.

There are several methods of measuring adherence 
namely: pharmaceutical, pharmacokinetics, pharma-
codynamics and therapeutic methods (D.G. Grahame-
Smith and J.K. Aronson, 1992)

Pharmaceutical method may be misleading because the 
number of the missing pills from the bottle did not ac-
tually indicate that the patient took the medicine in the 
case of a patient that throws their tablet away without 
taking it. However, the development of silicon chips can 
record the frequency and the exact time of opening the 
container.

Pharmacokinetic method involves the measurement of 
certain compounds in plasma or urine e.g. Digoxin, phe-
nytoin, lithium. Riboflavin is used as a marker for ad-
herence. The disadvantage of this method is that some 
patient will only take the medication on the day of their 
hospital visit.

Therapeutic method: The occurrence of the desired 
therapeutic effect is an indication that the patient is 
compliant. However, this method sometimes is mis-
leading since a good therapeutic outcome may occur 
irrespective of the treatment used. For example, the use 
of placebo.

Pharmacodynamics method: The ability to measure the 
pharmacological effect of a drug is an evidence of adher-
ence. Eg the response of the heart rate to exercise gives 
information about B-blockers. Measurement of pro-
thrombin time gives information about anticoagulants. 
Inability to detect pharmacological effect confirms 

non-adherence.
Strategies for improving adherence include:

1. Involvement of Doctors, pharmacist, nurses, 
laboratory scientist, dietician in each patient 
drug regimen.

2. The use of fixed- dose combination and drugs 
with longer duration of action to simplify the 
medication regimen especially in patients with 
chronic conditions like Diabetes, hypertension. 
A single dose of Azithromycin for chlamydia 
infection instead of Tetracycline for 5 days and 
depot injection in patients with schizophrenia.

3. The use of direct observed therapy (D.O.T) for 
patients admitted in the hospital and medica-
tion discharge counseling by pharmacist.

4. Enhanced communication between the patient 
and healthcare providers. The diagnosis, bene-
fits and possible side effects should be explained 
to the patient.

5.  The need for the patient to have access to both 
Doctors and pharmacist contact number for ef-
fective communication.

6. Follow-up monitory by health-care providers.

Conclusion: Health care providers need to maintain 
high index of suspicion for non-adherence and the con-
tributing factors in all patients and use effective meth-
od especially education to enhance the patient adher-
ent behavior.

Non-adherence is harmful to the patient and can lead to 
secondary complication.    
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Abstract
Background: Acute abdominal emergencies are re-
sponsible for the majority of laparotomies performed in 
general surgical practice in resource limited setting. The 
pattern of presentation and surgical outcome of acute 
abdominal emergencies is not well studied in Liberia. 

Objective:
To evaluate the pattern and surgical outcomes of acute 
abdominal emergencies at the John F. Kennedy Medi-
cal Center, Liberia.

Methods: We reviewed data from the surgical register 
between January 2010 and December 2015. The fold-
ers of all patients who presented with features of acute 
abdominal emergencies and who underwent surgical 
operation were retrieved and reviewed. Data was col-
lected on demographic, intraoperative diagnosis, sur-
gical interventions, complications and outcome.  Data 
Analysis was done using Microsoft excel version 2016.

Results: A total of 6,741 operations were performed 
during the period, of which 1,074(16%) were for acute 
abdominal conditions. The age range was 1 day to 93 
years with a mean age of 13 years. The male to female 
ratio was 3.5:1. The age group 21 to 30 year was the most 
commonly affected constituting 23%. The intraopera-
tive diagnoses were complicated and non-complicated 
appendicitis in 408 (38.1%), bowel obstruction in 279 

(26%), typhoid perforation in 161 (15%), PUD perfora-
tion in 128 (12%) and others in 97 (9%). Postoperative 
complications were seen in 461(43%) of the patients. 
The commonest complication was surgical site wound 
infection in 308 (67%), followed by septic shock in 106 
(23%) and chest infection in 46 (10%). Death was re-
corded in 86 patients (8%) with the highest mortality 
seen in bowel obstruction (27, 31%).

Conclusion
Appendicitis is the commonest cause of acute abdomi-
nal surgical emergencies at John F Kennedy Medical 
Center with preponderance in males and young adults.
 
Keywords: Acute abdomen, pattern, outcome, compli-
cation

Introduction                                                                                                                      
Acute abdominal emergencies are responsible for the 
majority of laparotomies performed in general surgi-
cal practice in resource limited setting. The pattern of 
presentation and surgical outcome of acute abdominal 
emergencies is not well studied in Liberia.

“An acute abdomen” denotes any sudden, spon-
taneous, non-traumatic severe abdominal pain, 
typically of less than 24 hours. The acute abdomen 
requires rapid and specific diagnosis as several eti-
ologies demand urgent operative intervention.[1]                                                                                                                                 

ORIGINAL ARTICLE



J O U R N A L  O F  L I B E R I A  M E D I C A L  &  D E N T A L  A S S O C I A T I O N

      Volume 17 - Number 1   |   JUNE, 2017      57

The relative incidence of acute abdomen varies in 
different populations. Several factors have been 
described to be responsible for these differences. 
These include socioeconomic factors and diet. [2,3]                                                                                                            
The different organs within the abdominal cavity and 
the potential for the pain to be referred, often makes 
the definitive diagnosis of acute abdomen difficult.[1] 
A careful and methodical approach is therefore needed 
in order to reach a correct diagnosis. A detailed history, 
thorough clinical examination and organized investiga-
tions are required to make the diagnosis.                               
                                        
Intestinal obstruction has been the leading cause of 
acute abdomen in several African countries, whereas 
acute appendicitis is the most frequent cause in devel-
oped world. However, several studies in Africa have 
shown a change in this trend with acute appendicitis 
featuring as the commonest cause of acute abdomen.
[4,5] 

In resource limited settings delay in diagnosis and treat-
ment may result from poor access to surgical services, 
lack of investigating facilities, lack of appropriate medi-
cation and intensive care as well as delay in presenta-
tion.  Early diagnosis and treatment is therefore impor-
tant in reducing the morbidity and mortality of acute 
abdomen.

In Liberia there is inadequate information on the bur-
den of acute abdomen. This study aims to investigate 
the pattern and outcome of surgical treatment of acute 
abdomen at John F Kennedy Medical Center. This will 
provide useful literature on acute abdomen to guide in 
management and further research.

Methodology                                                                                                                       
We reviewed data from the surgical register between 
January 2010 and December 2015. The folders of all pa-
tients who presented with features of acute abdominal 
emergencies and who underwent surgical operation 
were retrieved and reviewed. Data was collected on de-
mographic, intraoperative diagnosis, surgical interven-
tions, complications and outcome.  
Data analysis was done using Microsoft excel version 
2016.                                            

Results                                                                                                                             
During the study period a total of 6741 operations were 
performed of which 1074 (16%) were for acute abdomi-
nal conditions. The age range was 1 day to 93 years with 
a mean age of 13 years. The male to female ratio was 3.5:1     

Figure 1: Distribution of acute abdominal cases by age

 

Figure 2:  An Infant with abdominal distension as a result of 
bowel obstruction

                                             

Figure 3: Causes of acute abdomen

 
Figure 4: Perforation at the terminal ilium in a patient oper-
ated for peritonitis.

Pattern And Surgical Outcome Of Acute Abdominal Emergencies At The 
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Other causes included primary peritonitis, cholecysti-
tis, splenic and renal abscesses and nonspecific causes. 
The peak incidence of appendicitis was seen in 11 to 20 
year age group. Two hundred and forty (240, 59%) of the 
cases were found to be complicated.
The commonest cause of bowel obstruction was hernia 
(117, 42%). Other causes were adhesive bowel obstruc-
tion (69, 24.7%), obstructive colon tumors (35, 12.7%), 
anorectal malformation (30, 10.6%), intussusception 
(20, 7.06%) and volvulus (20, 7.06%).

Figure 5: Distribution of typhoid perforation by age

Postoperative complications were seen in 461 (43%) of 
the patients. The commonest complication was surgi-
cal site wound infection (308, 67%), followed by septic 
shock (106, 23%) and chest infection (46, 10%).

Majority of the patients, 988 (92%) recovered and were 
discharged while 86 (8%) died of various complications. 
The highest mortality rate was seen in intestinal ob-
struction (27, 31%), followed by perforated typhoid ile-
itis (25, 15.4%), complicated appendicitis (8, 9.3%) and 
Perforated Peptic ulcer disease (7, 8.24%).  
       
Discussion
Acute abdomen constituted 16% of the total surgical 
operations conducted. This finding is similar to 16.7% 
found by Awori[6] in Nairobi, Kenya. However, a study 
by Agboola[5] in Nigeria reported a lower incidence of 
9.6%. The male to female ratio of acute abdomen was 
3.5:1. The reasons responsible for male preponderance 
are not entirely clear but White[7] and Bank[8] postulat-
ed that men are reticent about accessing health care ser-
vice and are less likely to visit their general practitioner 
(GP) when ill. The commonest cause of acute abdomen 
in this study was appendicitis occurring in 408 (38.1%) 
followed by bowel obstruction (279, 26%) and typhoid 
perforation (161, 15%). 

Our study concurs with that of Agboola[5] in Nigeria 
and Kotiso[4] in Ethiopia in which appendicitis was 
found to be the most frequent cause of acute abdomen 
followed by bowel obstruction and typhoid perforation.
Although Tariq [9] also found appendicitis to be the 
leading cause in Pakistan, pancreatitis and duodenal ul-

cer perforation were the second and third commonest 
cause of acute abdomen in their study.

Intestinal obstruction was the second commonest 
cause of acute abdomen in our study (279, 26%) with 
complicated groin hernia being the leading cause of in-
testinal obstruction  (117, 42%). 

This concurs with Agboola[5] in Nigeria who also found 
hernia as the leading cause of intestinal obstruction.

Post-operative adhesive bowel obstruction constituted 
69 (25%) of cases of intestinal obstruction. Ohanaka[10] 
in Nigeria and Kotiso[4] in Ethiopia found post-opera-
tive adhesions to be the commonest cause of intestinal 
obstruction in their studies. 

Perforated typhoid ileitis was the third commonest 
cause of acute abdomen in our study (161, 15%). We 
concur with Agboola[5] in Nigeria but at variance with 
Ohene –Yeboah[11] in Ghana  who found typhoid per-
foration to be the second commonest cause of acute ab-
domen (16.2%).          
                                                                                                     
Perforated peptic ulcer disease (PUD) was the fourth 
commonest cause of acute abdomen and constituted 
(12%) of cases in our study. We concur with a study by 
Ohene-Yeboah[11] in Ghana and Agboola[5] in Nigeria 
who also found perforated peptic ulcer disease to be the 
fourth leading cause of acute abdomen constituting 
11% and 7.6% respectively. The total death rate in our 
study was 86 (8%) with the highest mortality seen in 
bowel obstruction (27, 31%).
Death from perforated typhoid ileitis was 15.4% in our 
study. This concurs with the mortality rate of 16% found 
in many West African countries (Ukwenya[12]).

Conclusion                                                                                                                            
Acute abdomen is a common cause of surgical emer-
gencies at John F Kennedy Medical center. Males and 
young adults bear the greatest burden of acute abdo-
men. Appendicitis was the leading cause of acute abdo-
men.
Conflicts of interest: None.
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Abstract  
Diabetes Mellitus encompasses a group of metabolic 
diseases characterized by defective insulin activity. 
Gestational Diabetes Mellitus is classified as type IV 
Diabetes Mellitus. It is defined as glucose intolerance 
with first onset or recognition during pregnancy. It is 
estimated that 7% of all pregnancies are complicated 
by Gestational Diabetes resulting in more than 200,000 
cases annually. 

Gestational Diabetes is associated with perinatal and 
obstetric complications. WHO has recently developed 
new criteria for screening for Gestational Diabetes Mel-
litus.

The aim of this study is to determine prevalence of Ges-
tational Diabetes Mellitus and its associated factors 
among antenatal attendees in two health facilities in 
Niger Delta region of Nigeria.

This was a cross sectional study comprising 132 antena-
tal clinic attendees. The participants of the study were 
screened for Gestational diabetes using oral glucose tol-
erance test (OGTT) after appropriate history had been 
taken.

The prevalence of Gestational Diabetes was found to be 
15.2%. The mean age of occurrence was 30.45± 4.30.

The prevalence of Gestational diabetes is increasing 
and more likely to be found in older mothers. There is 
need to screen all pregnant women for Gestational Dia-
betes Mellitus in Africa.

Key words: Gestational, Diabetes, WHO, New, Criteria.
 
Introduction 
Gestational diabetes mellitus (GDM) is defined as any 
degree of glucose intolerance with onset or first recog-
nition during pregnancy. 

The definition is applicable whether insulin or only diet 
modification is used for treatment and whether or not 
the condition persists after pregnancy. It does not ex-
clude the possibility that unrecognized glucose intoler-
ance may have antedated or begun concomitantly with 

the pregnancy. 1

The diagnosis of gestational diabetes according to 
the new guideline by the World Health Organiza-
tion (WHO) in 2013 is based on any one of the fol-
lowing values: Fasting plasma glucose: 5.1-6.9mmol/l 
(92-125mg/dl); 1hour post 75g oral glucose load > 
10.0mmol/l (180mg/dl); 2hours post 75g oral glucose 
load: 8.511.0mmol/l (153-199mg/dl).
The new who criteria which was used in this study rec-
ommends universal screening. The WHO published 
a new guideline in 2013 on the diagnostic criteria and 
classification of hyperglycemia first detected in preg-
nancy. 7 These new WHO guidelines set a range of plas-
ma glucose levels to distinguish Diabetes in Pregnancy 
(DIP) and GDM. 

Classical risk factors for developing gestational diabe-
tes are: Polycystic Ovary Syndrome, a previous diagno-
sis of gestational diabetes or prediabetes, (impaired glu-
cose tolerance, or age>35yrs, ethnic background (those 
with higher risk factors include African-Americans, 
Afro-Caribbean’s, Native Americans Hispanics, Pacific 
Islander, and people originating from south Asia), being 
overweight or obese, previous delivery of a macrocos-
mic infant (high birth weight: >90th centile or >4000g 
(8lbs 12.8 oz,) and previous poor obstetric history.19 
Gestational Diabetes Mellitus is a common medical 
and metabolic disorder in pregnancy with increasing 
prevalence worldwide. 12

Approximately 7% of all pregnancies are complicated 
by GDM, resulting in more than 200,000 cases annually. 
The prevalence may range from 1 to 14% of all pregnan-
cies, depending on the population studied and the diag-
nostic tests employed. 3 ii iii

In sub Saharan Africa, the prevalence of GDM just like 
other types of Diabetes is on the rise and this is thought 
to be due to urbanization and adoption of western life 
and increase in the prevalence of obesity. 3 The preva-
lence rate of GDM was 2.98 per 1000 pregnancies (0.3%) 
in University of Port Harcourt Teaching Hospital using 
the O’sulllivan criteria in a study done in 2001.iv 
GDM causes increased perinatal morbidity and mortal-
ity with increased obstetric complications for the moth-
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er and future risk of development of Type 2 DM post 
partum. Gestational Diabetes Mellitus is an important 
risk factor for developing type 2 diabetes, immediately 
after pregnancy, 5% to 10% of women with gestational 
diabetes are found to have diabetes, usually type 2 . 

Several complications can arise following  GDM and 
include increased incidence of abortions, congenital 
malformations, unexplained intrauterine fetal death, fe-
tal macrosomia  and rarely intrauterine fetal growth re-
striction on the part of the baby and increased incidence 
of diabetic ketoacidosis, lactic acidosis, genital injuries 
in labour and increased rate of operative delivery. , 

Aim 
To determine the prevalence of Gestational Diabetes 
Mellitus using the new WHO criteria and its associated 
factors among antenatal attendees in two healthcare fa-
cilities in Port Harcourt, Nigeria.

Subjects, Materials And Methods 
This was a  prospective cross-sectional study of  132 
consenting consecutive pregnant women attending 
the antenatal clinics of the University of Port Harcourt 
teaching Hospital   with gestational ages of between 
24-28weeks.Those with pre-gestational diabetes mel-
litus, those on drugs that affect glucose tolerance and 
those with multiple pregnancies were excluded. Ethical 
approval for the study was obtained from the Ethical 
Committee of the University of Port Harcourt Teach-
ing Hospital before commencement of the study. The 
study was carried out over a period of five months (July 
to November2014). 

Data from the study subjects included biodata,  par-
ity, weight, Body Mass Index (BMI), blood pressure. 
All study subjects underwent a 75g Oral Glucose 
Tolerance Test. They were asked to fast for at least 
8hrs before the test and return in the morning (8am) 
for the test. They were told to take their last meal be-
fore 10pm  and bring their breakfast to clinic to eat 
immediately after the test to avoid hypoglycaemia.                                                                                                                                   
                                                                                                                                                                                                                                                                                                            
They were allowed to rest for 5-10mins before com-
mencement of the test. A fasting plasma sample was 
collected after which 75g anhydrous glucose dissolved 
in 250mls of water was given to each subject to drink 
over five minutes. Time 0 was taken from the time of 
the first sip.  

Venous blood samples were collected at fasting, 1hour 
and 2hours after glucose consumption.  During the test 
subjects were not allowed to do any physical activity or 
eat or smoke but water could be taken. Plasma glucose 
estimation was determined according to the method 

described by Trinder  using the glucose oxidase enzyme 
solution. 

The glucose tolerance status for each subject was deter-
mined using the new WHO criteria. 

The new WHO criteria7 as stated below are: 
Fasting ……………5.1mmol/l- 6.9mmol/l ( 92-125mg/dl)
1hour……………… ≥10.0mmol/l (180mg/dl)
2hours…………...8.5mmol/l-11.0mmol/l (153-199mg/dl) 

GDM was diagnosed where one or more threshold val-
ue is exceeded.

Statistical Analysis
Data was analyzed using the statistical package for the 
social sciences (SPSS) version 20.0 and the level of sta-
tistical significance was set at p<0.05
 
Results
A total of 132 women between the gestational ages of 
24-28 weeks were recruited into this study. The most 
common age group was 26-30years and the least com-
mon age group was between41-45years as shown in 
fig.1. The mean age of the subjects was (31.33±4.33) 
years with a range of 21-42 years. 

Table1: Sociodemographic data of study population.
Variable Number (percent)

n=132 (100%)

Age group 
21 – 25                                                          9(6.8)
26 – 30                                                        55(41.7)
31 – 35                                                        44(33.3)
36 – 40                                                        22(16.7)
41 – 45                                                        2(1.5)
Educational level
Primary                                                     2(1.5)
Secondary                                              20(15.2)
Tertiary                                                    110(83.3)
Occupation
Skilled/ professional
employment                                        32(24.2)
Unskilled employment             14(10.6)   
Public servants                                   26(19.7)
Business(traders)                             24(18.2)
Unemployed                                        20(15.2)
Others                                                         16(12.1)
Parity
0                                                                           25(18.9)
1                                                                           36(27.3)
1                                                        49(37.1)
2                                                        20(15.1)   
3                                                         2(1.5)

Diabetes In Pregnancy:
The Nigerian Perspective Using The New Who Criteria
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Figure 1: Age distribution of study population.

The mean age of subjects with GDM was 30.95± 4.30 
years while those without GDM was 31.40± 4.35years. 
Gestational Diabetes Mellitus was commoner in those 
aged between 31-35years .There was no statistically 
significant difference between the parity of those with 
GDM and those without GDM. 
The frequency of Gestational Diabetes Mellitus defined 
by the New WHO criteria was 12.9% using fasting plas-
ma glucose levels, 7.6% using one hour post 75g glucose 
load, and 11.4% based on the two hours post 75g glucose 
load, as shown in fig 2.
 The prevalence of GDM in the study population was 
15.2% using either of the three criteria for FPG,1hour 
and 2 hours post 75g glucose load for the New WHO 
criteria as shown in fig 2.The prevalence using the old 
1999 WHO criteria (using  FBG) was 2.3% of the study 
population.
 

  Fig 2: Bar chart showing the frequency of  GDM, no GDM 
and DM using fasting,1 hour and 2hour post 75g glucose load 
and prevalence of GDM in study population.
Legend: GDM-Gestational Diabetes Mellitus, DM-Diabetes 
Mellitus

Discussion
 Diabetes mellitus is a common medical and 
metabolic disorder in pregnancy with adverse 
perinatal outcomes and increase in the future 
risk of development of type 2 DM.24,28 
The mean age of the study population was 
31.33±4.33 years which is similar to a previous 
study done in the University of Port Harcourt 
Teaching Hospital by Wokoma et al 18 that re-
corded a mean maternal age of 31.0± 2.4. The 
mean age of  those with GDM was 30.95+ 4.30, 
with the highest frequency (45%) observed 
among those in the age group 31-35 years which 
is similar to report of several studies that have 

shown that older maternal age is a risk factor for the 
development Fig 2: Bar chart showing the frequency 
of  GDM, no GDM and DM using fasting,1 hour and 
2hour post 75g glucose load and prevalence of GDM in 
study population.

Legend: GDM-Gestational Diabetes Mellitus, DM-Di-
abetes Mellitus
 
The prevalence of GDM in this study using the new 
WHO guideline criteria7 was 15.2%. This prevalence 
of GDM is higher than the global prevalence range of 
GDM (1-14%) using the old 1999 WHO criteria. This 
could be due to the lower cut off values of the new 
WHO criteria. This prevalence of GDM is however 
similar to the prevalence of hyperglycaemia in preg-
nancy reported by the IDF as 16.9% in 2013, showing a 
rise in the prevalence of GDM which can be explained 
by the rise in obesity, adoption of western lifestyle and 

urbanization.7This is also similar to a study 
done in China by Shang et al44 that found a 
prevalence rate of 19.9% in 3038 pregnant using 
the IADPSG criteria compared to 7.98% using 
the old WHO criteria.

 Another study by Duran et al42 in Spain using 
the new criteria   showed a 3.5 fold increase in 
the prevalence of GDM when compared to the 
old WHO criteria. Studies using the new WHO 
or IADPSG criteria has not been published in 
Nigeria. However Nigerian studies17,18,39,40  
using the old  1999 WHO criteria  have report-
ed a range from 0.3%  to 11%. Using the fasting, 
one hour and two hours post glucose level, fast-
ing plasma glucose gave highest prevalence 
of GDM which correspond to findings in the 

                    HAPO study.

The prevalence of GDM using the old WHO criteria in 
this study was 2.3%, this is within the range found in Ni-
geria although an increase from the former study done 

Diabetes In Pregnancy:
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in UPTH. This could be due to the use of the O’Sullivan 
criteria used in the former study and also a rise in the 
incidence of GDM alongside other types of DM.3 This 
disparity in the prevalence between the old and new 
criteria has led to controversy among some research-
ers, some advocating adoption of this new criteria while 
others do not. This new criteria however defines hyper-
glycaemia in pregnancy into two distinct entities: GDM 
and DM in pregnancy7and uses lower glucose thresh-
old at which there are adverse pregnancy outcomes as 
reported by the HAPO study to identify patients with 
GDM. Duran et al42 and Shang et al 44 have shown im-
proved pregnancy outcomes such as reduction in ges-
tational hypertension, large for gestational age babies, 
prematurity, need for intensive neonatal care using the 
new criteria to diagnose GDM . This new WHO criteria 
may also lead to a uniform diagnostic criteria for GDM 
and thus avoid differences in estimation of the preva-
lence of GDM. There is however the fear of over diagno-
sis with the new criteria and fear of anxiety on the side of 
the mothers and higher burden on the health systemThe 
prevalence of GDM in this study using the new WHO 
guideline criteria7 was 15.2%. This prevalence of GDM 
is higher than the global prevalence range of GDM (1-
14%) using the old 1999 WHO criteria. This could be 
due to the lower cut off values of the new WHO criteria. 
This prevalence of GDM is however similar to the prev-
alence of hyperglycaemia in pregnancy reported by the 
IDF as 16.9% in 2013, showing a rise in the prevalence 
of GDM which can be explained by the rise in obesity, 
adoption of western lifestyle and urbanization.7This is 
also similar to a study done in China by Shang et al44 
that found a prevalence rate of 19.9% in 3038 pregnant 
using the IADPSG criteria compared to 7.98% using the 
old WHO criteria.

 Another study by Duran et al42 in Spain using the new 
criteria   showed a 3.5 fold increase in the prevalence of 
GDM when compared to the old WHO criteria. Stud-
ies using the new WHO or IADPSG criteria has not 
been published in Nigeria. However Nigerian stud-
ies17,18,39,40  using the old  1999 WHO criteria  have 
reported a range from 0.3%  to 11%. Using the fasting, 
one hour and two hours post glucose level, fasting plas-
ma glucose gave highest prevalence of GDM which cor-
respond to findings in the HAPO study.

The prevalence of GDM using the old WHO criteria in 
this study was 2.3%, this is within the range found in Ni-
geria although an increase from the former study done 
in UPTH. This could be due to the use of the O’Sullivan 
criteria used in the former study and also a rise in the 
incidence of GDM alongside other types of DM.3 This 
disparity in the prevalence between the old and new 

criteria has led to controversy among some research-
ers, some advocating adoption of this new criteria while 
others do not. This new criteria however defines hyper-
glycaemia in pregnancy into two distinct entities: GDM 
and DM in pregnancy7and uses lower glucose thresh-
old at which there are adverse pregnancy outcomes as 
reported by the HAPO study to identify patients with 
GDM. Duran et al42 and Shang et al 44 have shown im-
proved pregnancy outcomes such as reduction in ges-
tational hypertension, large for gestational age babies, 
prematurity, need for intensive neonatal care using the 
new criteria to diagnose GDM . This new WHO criteria 
may also lead to a uniform diagnostic criteria for GDM 
and thus avoid differences in estimation of the preva-
lence of GDM. There is however the fear of over diagno-
sis with the new criteria and fear of anxiety on the side 
of the mothers and higher burden on the health system

Conclusion And Recomendations
The prevalence of gestational Diabetes like other types 
of Diabetes is increasing, due to increase in obesity, ur-
banization and adoption of western lifestyle. This was 
seen in this study as an increase in the prevalence of 
GDM in the University of Port Harcourt Teaching Hos-
pital from 0.3% to 15.2% although the previous study 
was done using the O’sullivan criteria in the year 2000. 

The prevalence of GDM using the new WHO criteria 
was 15.2% which is relatively high compared to that of 
a previous study (2.3%) in same facility using the old 
WHO criteria. There is therefore need to screen all preg-
nant women for GDM due to the high and increasing 
prevalence of GDM.

This new WHO Criteria should be adopted universally 
to enable a uniform criteria for the diagnosis of GDM 
which uses lower thresholds to detect mild degrees of 
hyperglycaemia that predicts adverse maternal and fe-
tal outcomes.
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The John Fitzgerald Kennedy Medical Center is one of the two premier institutions for tertiary healthcare and the main teach-
ing hospital in the Republic of Liberia, a country of more than four million people. Established in 1972, for over five decades 
it has played an unparalleled role in healthcare and in training Liberia’s health workforce. Indeed, its contribution to the nation 
is outstanding, and a reason for celebration! Yet, despite its long years and stellar contributions - which were uninterrupted 
even at difficult times, notably the long years of conflict and the most recent Ebola crisis - the Center falls short of meeting 
the standards of a tertiary care and teaching hospital. In fact, current services are not in tune with the needs of the time: a 
diverse range of services with the latest technologies and expertise. As such it is imperative for the Center to rapidly adapt to 
the fast-changing dynamics of healthcare. As it stands now, the Center has neither the medical and patient care technologies 
nor the expertise to remain competitive.

Recognizing this need, the Board of Directors directed the Management of the Center to develop a five-year “Strategic Im-
provement Plan.” Subsequently, a Task Force was established, which spearheaded situation assessment, identified critical 
areas for a prioritized investment, and developed the plan. The findings show that the infrastructure, medical equipment, hu-
man resources and the critical process and systems are not to the standards of a tertiary teaching hospital. Among others, 
the findings include:

 Strategic Interventions and Activities
The following constitute the nine strategic interventions, which to a large extent will contribute to the attainment of the objec-
tives and goal of this strategic improvement plan.

i) Strengthen governance and  leadership
ii) Develop infrastructure, medical equipment, and physical environment
iii) Ensure availability of skilled  and  adequate health workforce 
iv) Strengthen education and  training programs
v) Expand the scope, diversity, and quality of healthcare, including IPC  
vi) Promote research,  documentation, and knowledge management 
vii) Establish a sustainable financing mechanism 
viii) Integrate information management systems 
ix) Strengthen partnerships and networking

 Rationale for Strategic Plan 

As indicated earlier, the Center has deteriorated over the years without any significant investment to renovate and upgrade it 
to meet international standards for a tertiary teaching hospital, despite frantic efforts by successive governments to restore its 
specialist services to their pre-war status. The reconstituted Board of Directors, with support from the United States Agency 

JFK Moving Forward

66      Volume 17 - Number 1   |   JUNE, 2017



J O U R N A L  O F  L I B E R I A  M E D I C A L  &  D E N T A L  A S S O C I A T I O N

      Volume 17 - Number 1   |   JUNE, 2017      67

for International Development (USAID), developed the 2009-2014 Strategic Plan  that prioritized the need to rehabilitate, 
equip, and provide specialist clinicians to enable the JFK Memorial Medical Center serve as the tertiary referral facility for the 
whole country. The plan phased out in December 2014 without any significant implementation primarily due to the lack of 
budgetary support. 

Underscoring this pressing need, the Government of Liberia Investment Plan for Rebuilding a Resilient Health System (2015-
20121) prioritized the reconstruction of JFK hospital within the next two years to effectively and efficiently function as Liberia’s 
primary referral and training facility .  In July 2014, the Board of Directors mandated the elaboration of a new 5-year strategic 
plan to serve as the roadmap to revive JFK “to provide holistic care services to the population of the Republic and to serve as 
the primary center of training for health workforce for the nation”. Additional policy instruments that provide the legal frame-
work for this 5-Year Strategic Improvement Plan include: the New 10-Year National Health Policy and Plan (2011-2021) which 
highlights improving access to quality healthcare including hospitals and referral systems to meet the demands of the essential 
package of health services at all levels  and the Post Graduates Medical Education (PGME) Strategic Plan (2012-2021) which 
identifies JFK Medical Center as the main partner in training medical specialists .  

Accordingly, the following were identified as quick-impact priority investment areas:
Priority quick- impact strategic interventions

i) Renovate and refurbish existing infrastructure and utilities to be fit-for-service 
ii) Maintain and procure up-to-date medical diagnostics and treatment equipment and supplies to improve the quality 

and range of services  
iii) Recruit, train, and retain health workforce, including specialists, nursing and other support personnel in a prioritized 

manner

MAJOR ACCOMPLISHMENTS
 2006 - 2016

•	 JFK	Maternity	Hospital.	This	world	class	maternity	hospital	was	renovated	and	dedicated	in	2010.		The	200	plus	bed	
Maternity hospital is equipped with state of the art medical equipment including ultra sound, fetal monitors, digital x-ray 
machines, sonograms, incubators with respirators among others. The estimated cost of the project is US$3.4 million.

•	 Urgent	Care	Center	was	established	in	2014	as	an	external	triage	during	the	EBOLA	epidemic.	Today,	this	one	stop	
shop medical facility is used to expedite urgent care services and decongest the main hospital. The center is currently 
providing expedient clinical services to 3,000+ patients a year.

•	 National	Eye	Care	Center.		This	new	state	of	the	art	facility	is	a	sight	to	see.		It	is	the	result	of	collaboration	with	LV	
Prasad Eye Institute of India.  The goal of the center is to provide clinical and surgical care to approximately 1,000,000 
Liberian people annually, including sub-specialty care and low vision services.  (2017)

•	 JFK	Memorial	Medical	Center	Renovation	Project.	This	4	million	dollar	project	is	scheduled	for	completion	in	July,	2017.	
This will give the hospital the first major facelift since it was opened in 1972.

•	 Imaging	&	Diagnostic.	MRI	and	CT	scan	will	be	installed	after	renovation	of	radiology	department.	The	work	began	in	
June, 2017.

•	 National	Diagnostic	Lab	and	Imaging	Center	PPP.	Conducting	feasibility	study	for	the	establishment	of	a	world	class	
diagnostic Lab and Imaging Center in Liberia.  The Laboratory inventory has been conducted and they are now at the 
procurement stage.

•	 The	Partnership	for	Research	on	Ebola	Virus	in	Liberia	(PREVAIL),	a	joint	Liberia-U.S.	Clinical	research	partnership,	has	
taken over the East Wing of the first floor of the JFK Medical Center. PREVAIL has fully renovated and equipped as a 
state-of-the-art clinical research center and attending to the needs of patients.

•	 JFK	-	National	Cancer	Center.	A	chemotherapy	suite	and	pharmacy	was	installed	in	the	maternity	hospital.	Local	staff	
are being trained at Mt. Sinai Hospital in New York. The initial focus is on breast and cervical cancers; next stage will 
expand to liver and prostate.  A Mt. Sinai Pathologist will be joining the team at the cancer center.

•	 Center	of	Excellence	for	Infectious	Disease	Control.	The	management	is	now	refurbishing	and	appropriately	equipping	
space at the JFK Medical Center for the hosting of CEIDC. The goal of this department is to strengthen the capacity 
of health care workers for infectious disease management, improve access to specialized clinical care for infectious 
diseases and increasing capacity for infectious disease research through mentorship.

•	 There	is	a	mini	pharmacy	on	each	floor	of	the	medical	center,	which	allows	nurses	and	doctors	easy	access	to	medica-
tion to respond quickly to medical emergencies.
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•	 Constructed	and	dedicated	doctor’s	residence	(2008)

•	 Re-instated	the	Laboratory	Program	at	TNIMA	(2013)
 

•	 TNIMA	provides	free	tuition,	housing	allowance	and	feeding	program	to	all		students

•	 For	the	first	time	in	the	history	of	JFKMC,		graduates	of	TNIMA	enrolled	at	the	University	of	Liberia	after	obtaining	a	
diploma in nursing and will be graduating this year with a Bachelor of Nursing Degree (December, 2017).

 
•	 Anesthesiology	and	Radiology	programs	were	added	to	the	TNIMA	curriculum	in	2009/2010	academic	year.

•	 Instituted	Performance	Appraisal	System	for	employees.	All	employees	are	appraised	on	a	quarterly	basis	on	 their	
particular job performance.

•	 JFKMC	is	the	premier	teaching	and	referral	hospital	in	the	country.

•	 Through	the	JFK	Maternity	Hospital,	“Parenting	the	Parent”	program	was	initiated	to	advocate	for	teen	age	mothers.		
The program includes pre-natal classes and free medical care.

A.M. Dogliotti and Post Graduate Program: The production and training of clinical medical professionals is the primary function 
of A.M. Dogliotti College of Medicine, and the Post Graduate Medical Education Program. A.M Dogliotti College of Medicine 
has an enrolment of 387 students and remains the main institution for training medical doctors and supplying residents for the 
postgraduate school. Inadequate faculty, especially for the health sciences, and limited instructional materials are some of the 
overriding challenges faced by the medical school. In its current capacity the medical school graduates less than 50 general 
physicians annually, making it extremely difficult to address Liberia’s projected need for over 400 physicians for the next 10 
years, if the conditions remain unchanged. The postgraduate school, which is still in its embryonic stage with 35 residents 
undergoing specialty training, requires additional faculty and adequate training facilities at the various hospitals, particularly 
JFK Medical Center. The fact that there are currently only 45 clinical practicing general physicians in the public health sector 
evidently indicate the urgent need to expand and strengthen both the A.M. Dogliotti College of Medicine and the Post Gradu-
ate program. 

Expanding the range and quality of services at JFK Medical Center has direct impact on healthcare workforce development 
by the three main public training institutions  

Milestone & Projects for the Medical College
a.  World Bank Project-----Implemented by the Clinton Health Access Imitative

•	 Visiting	Professors
•	 Renovation	of	existing	dormitories
•	 Construction	of	a	new	Dormitory	to	house	50	students
•	 Construction	of	a	building	with	additional	classrooms
•	 Faculty	development,	especially	for	pre-clinical	division

b.   Italian Project---Implementation thru the International Organization for Migration (IOM)
•	 Renovation	of	academic	building,	male	dormitory	and	visiting	professors	building

Milestone for the Post Graduate Program
•	 Is	in	its	3	year	of	cohort	with	a	total	number	of	50	residents
•	 Partial	accreditation	approved	for	Internal	Medicine	and	Department	of	Paediatrics.
•	 22	Residents	sat	for	the	final	Exams	for	the	LCPS	and	West	African	College	of	Physicians	Exams	and	did	extremely	

well.
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Mr Antonio Guterres , former 
Portuguese Prime Minister  
has assumed office as the 
9th Secretary General of the 
United Nations on January 1, 
2017 . Guterres margin of vic-
tory was decisive with 13 votes 
win from the Security Council 
15 Ambassadors in his support 
and two absentions.

Mr Guterres who has taken 
over from Ban Ki-moon was 
the UN High Commissioner 
for Refugees from 2005 to 
2015.
Congratulations Antonio Gu-
terres. We are all with you!!!
Source: http://www.theguard-
ian.com

 For the first time in his-
tory an African has been 
elected Director General 
of World Health Organi-
zation (WHO)--- Dr 
Tedros Adhanom Ghe-
breyesus from Ethiopia .
Prior to his election as 
WHO’s next Director-
General, Dr Tedros served 
as Minister of Foreign 
Affairs, Ethiopia, from 
2012-2016 and as Min-
ister of Health, Ethiopia, 
from 2005-2012. He has 
also served as Chair of 
the Board of the Global 
Fund to Fight AIDS, 
Tuberculosis and Malaria. 
He was also Chair of the 
Roll Back Malaria (RBM) 
Partnership Board as well 
as co-chair of the Board 
of Partnership for Mater-
nal, Newborn and Child 
Health. Source: www.
worldhealth.org

It is heart-warming to report 
that the April 2017 WACP 
Examination was good consid-
ering the number of Liberian 
resident doctors that passed 
the exam. Nine residents in 
Internal Medicine sat for the 
Primary and five passed, giving 
success rate of 56% and out of 
two that sat for the Member-

ship Exam, one passed (pass 
rate of 50%) .

In Paediatrics, it was also good 
news as out of eleven residents 
who sat for the Primary, four 
passed. 
Congratulations from the 
Editorial Board for this histori-
cal success.

WORLD HEALTH 
ORGANIZATION:

UNITED NATIONS:

 WACP APRIL 2017 EXAMINATIONS:
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