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The above famous statement by Donald 
Rumsfeld, the 13th and 21st Secretary of Defence 
for the USA, has been one of the cores to the 
evidence based medicine movement. In a 
perfect world, Known Knowns would be facts 
and evidence based on scientific research and 
scientific methods. The scientific research 
carried out so far and being carried out are 
initially based on investigating the known 
unknowns. When a researcher carries out a 
study by developing a hypothesis to be tested, 
commonly the results obtained will be within 
a range of known possibilities. At very rare 
circumstances, the results obtained turn out 
to be completely different from the expected 
results. It is known as unknown unknowns. 
These are the blind spots, variables we have 
no awareness of and often the most dangerous 
variables and situations we ever face; because 
we are very likely to underestimate the number 
of unknowns that surround us, but they can 
catch us completely by surprise.

When it comes to the medical field, James 
Mackenzie explains two kinds of ignorant 
people; those who don’t know and know they 
don’t know and those who don’t know and 
don’t know that they don’t know. Here the 
first category people are more likely to be 
conscious of their defect in knowledge and 
their first step would be to remedy the defect. 
On the other hand, the attempts by the second 
category people in improving matters are less 

likely to be rational and might be haphazard 
and ineffective.

Despite the above categories, Evidence 
based medicine (EBM) emphasizes the concept 
that one should apply the best evidence from 
the medical research to the treatment of the 
patients, preferably the evidence derived from 
randomized controlled trials. When making 
a decision about a patient’s care, medical 
professionals often search for, assemble and 
critically evaluate all the available evidence 
for the efficacy and safety of therapeutic, 
rehabilitative and preventive regimens. 
Mostly the clinicians rely on clinical practice 
guidelines and recommendations compiled 
systematically by panels of experts. However, 
the clinicians must be sure about the validity 
of the evidence and judgments on which the 
recommendations are based. Some clinicians 
might want to reassess the guidelines. This 
could be done through a simple explicit 
system which attempts to grade the quality 
of evidence.

Such evaluation processes mainly focus 
on assessing the quality of evidence and the 
strength of a recommendation. The quality of 
evidence demonstrates the extent to which a 
clinician can be confident that an estimated 
effect is correct whereas the strength of 
recommendation shows the extent to which a 
clinician could be confident that adherence to 

Core of Evidence based Medicine

Editorial

There are known knowns. There are things we know that we know. There are known 
unknowns. That is to say, there are things that we now know we don’t know. But there are 

also unknown unknowns. There are things we do not know we don’t know.’
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the particular recommendation will do more 
good than harm. The recommendations need to 
be analyzed based on the quality of evidence, 
trade offs and its applicability whether it is 
applied to the right population at the right 
settings. In other words, the EBM could be 
applied in cycle which is achieved by following 
the 5A technique. Steps are

1. Ask a structured question
2. Acquire relevant evidence
3. Appraise the evidence
4. Applicability of the finding to the 

patient care (Generalisability and 
significance to the patient)

5. Act
However, there have been few criticism of 

evidence based medicine. There is a possibility of 
bias in the RCTs available as positive controlled 
trials are more likely to be published rather 
than the negative results. Further, clinicians 
need to be very careful when performing 
literature search and appraisal of all evidence. 
Institutionally based guidelines cannot always 
be applied to every clinical situation. Hence, 
EBM also has limitations despite its advantage 
of leading to better clinical care.

In summary, EBM addresses the deficiencies 
in clinical care that rely on expert opinion based 
on physiological reasoning and unstructured 
use of evidence and provides in its place 
a coherent framework for assessing and 
applying the best available evidence to clinical 
care decisions. Thus, the best clinicians 
should evaluate patients’ perspectives and 
biomedicals by developing their excellent 
communication and clinical skills to make 
a final diagnosis. They should also be able 
to tailor the management by giving at least 
three possible alternatives with reasoning. 
The final decision on management needs to 
be the shared one made by both the patients 
and the clinicians.

Reference:
1. Davey SG. Commentary: Known knowns 

and known unknowns in medical research: 
James Mackenzie meets Donald Rumsfeld, 
International Journal of Epidemiology. 2016; 
45 (6):1747– 1748. doi.org/10.1093/ije/dyx02

2. Kamath G. Importance of evidence-based 
medicine on research and practice. Indian 
Journal of Anaesthesia. 2016;60(9): 622-625.
doi:10.4103/0019-5049.190615.

Editorial

Ajantha K
Editor in Cheif



Jaffna Medical Journal  Nov  2017,  Vol 30: 1

5

REVIEW

Essentials of  Ambulatory Blood Pressure 
Monitoring (ABPM)

Hypertension is the commonest risk 
factor for the most common cause of deaths 
in Sri Lanka; coronary heart disease, stroke, 
heart and renal failure. Nearly one-fifth to 
one-third of adult Sri Lankans have blood 
pressure levels that that are above normal 
and the prevalence is comparable to those 
in the developed countries1,2,3.

Hypertension is diagnosed by either 
clinic based measurement of blood pressure 
(Office readings) or by means of out of office 
blood pressure readings.  Out-of-office 
measurements are highly recommended as an 
adjunct to office measurements by almost all 
hypertension associations. The blood pressure 
measurements could be measured either 
through Home based self-monitoring (HMBP) 

or Ambulatory Blood Pressure Monitoring 
(ABPM). Whenever, HMBP and /or ABPM is 
used, the various blood pressure  targets given 

for clinic measurements are lowered by 5 mm 
Hg (eg Hypertension is diagnosed at SBP >135 
mm Hg or DBP >85 mm Hg).

Ambulatory blood pressure monitoring 
(ABPM) measures blood pressure at regular 
intervals automatically over 24 hours. During 
the monitoring, the patient remains ambulatory 
and continues with his/her  normal range 
of daily activities. Several ABPM devices are 
available and consist fundamentally of a digital 
blood pressure worn around the waist and 
connected to an upper arm cuff. Since the BP 
is measured at regular intervals and averaged 
over a defined time period.

An ABPM is recommended in the following 
clinical situations
1. Diagnosis of hypertension including white 

coat hypertension, unusual variability 
of blood pressure and evaluation of 

Figure 1: A normal ABP tracing 

Kumanan T1

1Consultant Physician and senior lecturer, University medical unit, Teaching Hospital Jaffna.
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nocturnal hypertension (see “dippers and 
non-dippers”) 

2. During treatment of established hypertension 
including the assessments of efficacy of 
anti-hypertensive medications over 24 
hrs., symptomatic hypotension and drug 
resistant hypertension

3. Diagnosis and treatment of hypertension 

4. in pregnancy

Practical approach
For a correct interpretation of ambulatory 

blood pressure profile, we need to evaluate 
ambulatory blood pressure components 
(systolic, diastolic and pulse pressure) 

comparing them with reference values.Though 
ambulatory blood pressure tracings can give 
rise to numerous deductions and inferences 
there are four important aspects should be 
kept in mind while interpreting an ambulatory 
blood pressure. Which can be remembered 
by a nemonic4: Ambulatory Does Prediction 
Valid (ADPV):

– Average ambulatory blood pressure
– Dipping pattern
– Pulse pressure
– Variability of night-time systolic blood 

pressure

Cutoff values of hypertension
Blood pressure categories in the new 

guideline published by ACC/AHA in 2017   
are as follows5:

•	 Normal: Less than 120/80 mm Hg;
•	 Elevated: Systolic between 120-

129 and diastolic less than 80;
•	 Stage 1: Systolic between 130-

139 or diastolic between 80-89;

•	 Stage 2: Systolic at least 140 or diastolic 
at least 90 mm Hg;

•	 Hypertensive crisis: Systolic over 
180 and/or diastolic over 120, with 
patients needing prompt changes 
in medication if there are no other 
indications of problems, or immediate 
hospitalization if there are signs of 
organ damage.

However there are no recent data published 
regarding the cut off values for ambulatory 
blood pressure values. JNC7 guidelines and 
ESC/ESH guidelines published in 2007 points 
out that the cut off values for average ABP 6,7. 
Obviously the cut off values for ambulatory blood 
pressure is much lesser than the office blood 
pressure values. Therefore  it is reasonable to 
assume that the cut off values of ambulatory 
blood pressure could be further reduced 
based on the recent ACC/AHA guidelines. Cut 
off values for ambulatory blood pressure are:

24 hours- >130/80
Day time- >135/85
Night time >120/70

Dippers and non-dippers
ABPM allows blood pressure to be 

intermittently monitored during sleep, and 

is useful to determine whether a patient is a 

dipper or non-dipper. A variable extent of night 

time fall in blood pressure is often seen and is 

a desirable event (Figure 1). The individuals 

exhibiting this phenomenon are called dippers. 

In the absence of a significant night time dip, 

the patient is labelled a non-dipper.
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Dipping patterns are further categorized 
by the extent of the nocturnal drop in blood 
pressure relative to the daytime pressure: non- 
dipper, dipper, extreme dipper and reverse 
dipper.  A reverse dipper is a patient whose 
nocturnal blood pressure is higher than the 
average day time blood pressure.  

Range Class
< 0% Reverse Dipper
0% - 10% Non-Dipper
10% - 20% Dipper
> 20% Extreme Dipper

Figure 2. Classification of dipping in blood pressure 
using  systolic blood pressure 8 

The assessment of the phenomenon 
of dipping is useful in defining cardio 
vascular outcomes and mortality and ABPM 
could therefore be a better predictor of 
health outcomes and mortality than clinic 
measurements9.  Dippers have significantly 
lower all-cause mortality than non-dippers or 
reverse dippers.  Furthermore, left ventricular 
hypertrophy and cardiovascular mortality are 
high among non-dippers whilst nocturnal 
hypertension (reverse dipping) is associated 
with significant target organ damage. ABPM 
may additionally reveal an excessive morning 
surge of blood pressure which has been shown 
to be associated with increased risk of stroke 
in elderly hypertensives. 

Ambulatory pulse pressure
Office pulse pressure is a major predictor of 

cardiovascular risk in the general population, in 
patients with hypertension, and in survivors 
of acute myocardial infarction. The rise 
in pulse pressure with age may indicate a 
gradual increase in the stiffness of the large 
arteries, which is mostly an effect of progression 

of atherosclerotic lesions.  Ambulatory pulse 
pressure was an important independent 
predictor of total cardiovascular risk in 
initially untreated subjects  with  essential  
hypertension in a large randomized controlled 
study10.  These data indicate that ambulatory 
pulse pressure  is a more accurate marker 
than office pulse pressure of increased arterial 
stiffness or already diseased arteries.

Variability of blood pressure
Visit to visit variability of blood pressure in 

patients attending outpatient medical clinics 
and night time variability of both systolic and 
diastolic blood pressure are recently thought to 
be as important risk factors irrespective of the 
blood pressure levels.  Night-time variability 
of blood pressure is positively associated with 
age, BMI, smoking, diabetes mellitus, and 
average night-time BP.  It is an independent 
predictor of all-cause mortality,cardiovascular 
mortality,and cardiovascular events.  In contrast, 
daytime BP variability was not an independent 
predictor of outcomes in studies. A night-time 
systolic BP  variation of ≥12.2 mm Hg was 
associated with almost  40% greater risk of 
cardiovascular events, a 55% greater risk of 
cardiovascular death, and a 59% increased 
risk of all-cause mortality. The corresponding 
values for a diastolic BP of ≥7.9 mm Hg were 
48%, 132%, and 77%. ABPM is mandatory to 
identify this special risk population11,12. 

Ambulatory combined with office readings
Combination  of  office blood pressure with  

ambulatory blood pressure may identify four 
different  clinical  categories  of  subjects11 as 
shown in figure 3.



Jaffna Medical Journal  Nov  2017,  Vol 30: 1

8

a. Subjects normotensive by both methods 
(true  normotension)

b. Subjects hypertensive by both methods 
(true hypertension)

c. Subjects who are hypertensive based on 
office blood pressure and normotensive 
by ambulatory blood pressure (white-
coat hypertension)

d. Subjects who are normotensive by clinic 
blood pressure and hypertensive by 
ambulatory blood pressure (masked 
hypertension)

Figure 3: Comparing various types of ambulatory 

blood pressure 

 
Pregnancy and ambulatory blood pressure

The key role of  ambulatory blood pressure  in 
pregnancy is to identify white coat hypertension;  
the incidence is around 30% of pregnant 
women. Identifying  it is important so that 
pregnant women are not given antihypertensive 
medications  unnecessarily. The  values for 
ambulatory blood pressure among pregnant 
women are different , and the changes in 
pressure which occur during the different 
trimesters of pregnancy and in the postpartum 
period have been identified. The evidence 
that ambulatory measurement may predict 
pre-eclampsia is not conclusive. However, 
ambulatory blood pressure correlates better 

with proteinuria than does conventional blood 
pressure measurements, and it is a better 
predictor of complications of hypertension. In 
addition, women diagnosed with hypertension 
by ambulatory monitoring have infants with 
lower birth weights and this association is 
not found when blood pressure is measured 
conventionally. Moreover, women with white 
coat hypertension tend to be more likely to 
have a caesarean section than women with 
normal blood pressure, suggesting that if 
ambulatory measurement was used rather than 
conventional measurement, some caesarean 
deliveries could have been avoided13.

Measurement of  ambulatory blood pressure
Ambulatory blood pressure measurements 

were initially employed in early 1960s. Since 
then the equipment and the method have 
gone through different stages of evolution. 
Principally the ambulatory blood pressure 
monitor measures blood pressure at regular 
intervals with subjects under taking their usual 
activities. Emphasis is made on mean day time 
blood pressure which is a better predictor of 
cardiovascular risk and target organ damage 
than clinic readings. And also an ABPM report 
gives more details and deductions than either 
a home or clinic reading14.

As ambulatory blood pressure  is non-
invasive, it can be performed in most of the 
subjects those who need it except for few 
exceptional circumstances include a non-
cooperative patient, severe office hypertension 
with blood pressure levels exceeding 220/120 
mm Hg, an arm too big (above 48-50 cm) to 
wrap the cuff, severe peripheral vascular 
disease or thrombocytopenia.
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As far as the number of readings concerned 
the following numbers are generally agreed on 
most of the guidelines. The recommendation is 
to perform  at least 21 readings in the daytime 
and 7 at night.  In more than 70% readings 
capture success rate should be present.

• Minimum number is 2 per hour. 

• Usually readings taken every 20 

minutes in the day time and every 

30 minutes at night.
• Check the diary to define day or 

night time  excluding  exercise and 
medication times

Some practical considerations while measuring 
the Ambulatory blood pressure include:

• The usage of  the non-dominant arm 
unless the dominant arm has 10 mmHg 
or greater blood pressure compared 
to the non-dominant

• The  patient  has to keep a diary of 
events during the period of monitoring

• Settings to be adjusted to correspond 
to bedtime and time of awake period.

• The subject has  to stop and stand 
still when a reading is being taken 
(if possible)
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Diabetic Neuropathy
REVIEW

Keshavaraj A1 

1Consultant Neurologist, Teaching Hospital Jaffna, Sri Lanka 

Abstract 
The diabetic polyneuropathy (DN) is 

a common disorder with diverse clinical 
presentations depending on the type and 
duration of diabetes, number of nerve fibers 
affected and its glycemic control. They progress 
in length-dependent pattern causing severe 
sensory-motor deficit, more common in 
distal lower limbs than in upper limbs. In 
addition, small fiber polyneuropathy has 
been identified in vast majority of patients 
affecting sensory and autonomic system in 
distal limbs.  Excruciating pain, trophic changes 
in the feet, abnormal sweating and numbness 
are the main manifestations of small fiber DN. 
Occasionally diabetic neuropathy can present 
with focal and multifocal neuropathies of cranial, 
truncal and peripheral nerves among patients 
with long standing diabetes and age over 50. 
The length dependent DN hardly improves 
over period of time when compared to focal 
or multifocal neuropathy which is usually 
self-limiting after a course of few relapses. 
Therefore, adequate attention should be paid 
on early clinical diagnosis, identifying sub types 
and complications to tailor the appropriate 
treatment or to initiate preventive measures 
to avoid the devastating consequences of DN. 

Introduction
Diabetes is one of the oldest known 

diseases, well recognized for over thousands 

of years. However, pain and paresthesia as 
clinical features of diabetic polyneuropathy 
(DN) were first described by Rollo in 1798 1. 
Patients with DN may present with multiple 
neurological problems involving somatic 
(proximal/distal) and autonomic nerves, 
often affecting legs and feet. It has recently 
been identified as an emerging problem in 
the developing countries including Sri Lanka 
contributing to substantial morbidity and 
mortality leading to huge economic burden. 
DN may be silent and go undiagnosed while its 
effects are being experienced by the patients. 
Also the DN is a significant cause of diabetic 
foot lesions2.  Thus, the physicians need to be 
vigilant in managing diabetic patients and should 
always be aware of the symptoms that help in 
early identification to initiate the appropriate 
management of DN.

Clinical features 
The diversity in clinical presentations of DN 

depends on the types, number and anatomical 
pattern of nerve fibers affected and the duration 
of illness (Table 1)3. Nonetheless, serious 
and the most common type of nerve injury 
is primarily caused by sustained high blood 
glucose in long-standing diabetics, 15 -20 years, 
after initial diagnosis regardless of its types4. 
Further, the DN counts 75% of neuropathy 
and thus it is mainly focused in the review5. 
Other recognizable pattern of DN are diabetic 
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autonomic neuropathy, cranial neuropathy, 
mononeuritis multiplex, mononeuropathies, 
radiculoplexopathies, diabetic neuropathic 
cachexia, hyperglycemic polyneuropathy and 
treatment induced- neuropathies6. The main 
fiber types in DN and their symptoms are given 

in table 2. It is noted that between 30 -50% of 
patients with long standing diabetes might have 
one or multiple forms of these nerve problems in 
their life time7, 8. In contrast, mononeuropathies 
related to pressure palsies such as carpal 
tunnel syndrome, Ulnar nerve palsies and 
common peroneal nerve palsies, are not very 
specific to diabetes. These spectrum of diabetic 
neuropathic syndrome have distinguishing 
pathophysiological, therapeutic and prognostic 
features. The table 3 gives further information 
on mono neuropathy, entrapment neuropathy 
and polyneuropathy. The table 4 compares 
two major types of diabetic neuropathy which 
affect predominantly the motor nerves of the 
limbs such as diabetic amyotrophy and chronic 
inflammatory demyelinating polyneuropathy. 
(CIDP). 

 
Natural history of diabetic neuropathies 

Natural progression of DN primarily depends 
on the glycemic control and the duration 
of type 1 and type 2 diabetes mellitus. In 
type 1 diabetes mellitus, the most common 
presentation is an initial rapid deterioration of 
nerve conduction studies followed by a slow 
phase of 2-3 years9. Whereas in type 2 diabetes 
slow nerve conduction study may be the only 
earliest sign at the time of diagnosis. In both 
type 1 and 2 diabetes mellitus, the progression 
of the DN is steadily concordance with the 
duration of illness. Furthermore, patients 
with symptomatic DN generally have slow 
conduction velocities than asymptomatic9. 
However, on long term follow up, Type 2 than 
type 1 diabetes mellitus shows remarkable 
loss of CMAP. Amputations and prolonged 
hospitalization are the major morbidities of 
untreated DN. 

Toronto Consensus Panel on Diabetic 
Neuropathy has defined diabetic neuropathy 

 Symmetric neuropathies 
Diabetic polyneuropathy

Diabetic autonomic neuropathy 

Neuropathy with impaired glucose toler-
ance

Painful sensory neuropathy with weight 
loss  ( diabetic cachexia) 

Insulin neuritis 

Hypoglycemic neuropathy 

Polyneuropathy after ketoacidosis 

CIDP in Diabetes
Asymmetric neuropathies
Diabetic cranial neuropathy 
Diabetic Mononeuropathies

Median Neuropathy at wrist 

Ulnar neuropathy at elbow  

Peroneal neuropathy at head of fibular 
Radiculoplexus neuropathies 
CIDP = chronic inflammatory 
demyelinating polyradiculoneuropathy

DLRPN = diabetic lumbosacral 
radiculoplexus neuropathy

DTRN=diabetic thoracic 
radiculoneuropathy

DCRPN=diabetic cervical radiculoplexus 
neuropathy

Table 1: Diabetic neuropathy  depending on type, 
number and anatomical pattern of nerve fibers
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as a “symmetrical, length – dependent 
sensory- motor polyneuropathy attributable to 
metabolic and microvascular alterations as a 
result of chronic hyperglycemic exposure and 
cardiovascular risk covariates” 10.    A  range of 
initial sensory symptoms such as loss of pain 
sensation, tingling sensation, “pins and needle”, 
burning pain, electric shock like feeling, painful 
sensation to minor stimulation (allodynia) and 
increased sensitivity to a light pain stimulation 
(hyperalgesia), have also been reported in DN11. 
These symptoms usually affect toes and, on 
progression of the illness, spread to legs (below 
knee and sometimes above knees) before 
getting involved the hands. This is called as 
length dependent sensory- motor neuropathy. 
In most of the instances these symptoms of 

DN leave untreated by the patients unless the 
neuralgic pain disturbs their sleep or quality 
of life. A few literature review estimated that 
only 20 – 30 % of patients with DN had such 
debilitating neuropathic pain necessitated 
medical attention to get rid  off their pain12. 

Pathogenesis 
The pathogenesis of DN is incompletely 

understood. Therefore the current treatment 
regimens are unsatisfactorily to meet the 
need for effective treatment of  DN. However, 
according to a landmark Diabetic Control and 
Complication Trial (DCCT), hyperglycemia 
had shown to be the key independent risk 
factor for DN. This could be due to a persistent 
hyperglycemia causing microvasculopathy 

Figure 1 : Pathogenesis of diabetic neuropathies

Ab-antibody; AGE-advance glycation end products;   C– complement; DAG -diacylglycerol; ET- endothelin; EDHF- 
endothelium-derived hyperpolarizing factor;     GF- growth factor;   IGF- insulin-like growth factor;   NFkB - nuclear 
factor kB;    NGF - nerve growth factor; NO - nitric oxide; NT3 - neurotropin 3; PKC - protein kinase  C; PGI2 
-prostaglandin I2; ROS - reactive oxygen species; TRK - tyrosine kinase.
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Diabetic neuropathies Nerve affected Symptoms 
Sensory neuropathy
Distal neuropathy
Femoral neuropathy 

Sensory
Pain
Numbness/ tingling 
Loss of sensation 

Autonomic neuropathy Autonomic Impotence 
Bladder dysfunction 
Diabetic diarrhea 
Gastroparesis 
Postural hypotension 
Charcot’s joint

Motor Neuropathy 
Diabetic amyotrophy 

Motor Muscle weakness 

Table 2 : Polyneuropathy and symptoms of affected nerves

leading to DN. This study also shed some light 
on the underlying molecular events driven 
by hyperglycemia, which cannot be rectified 
by the subsequent control of blood glucose 
levels called “metabolic memory”13.  Other 
proposed causative factors include oxidative 
and nitrosative stress, defective neurotrophism, 

and autoimmune-mediated nerve destruction 

as shown in Figure 114. Further, microvascular 

defects was the pathological characteristic 

change identified among patients with DN 

in sural nerves biopsies, but not in diabetics 

without DN. 

Table  3 : Comparison between Mononeuropathy, Entrapment Neuropathy and Polyneuropathy

Features Mononeuropathy Entrapment Neuropathy Polyneuropathy 
Onset Sudden Gradual Gradual 
Pattern Single nerve / 

painful 
(many individual 
nerves affected 
is called as Mono 
neuritis multiplex) 

Single nerve and minor 
trauma 

Distal symmetrical, 
usually Length 
dependent  poly 
neuropathy

Nerves affected CN:  III, VI and VII 
PN: median, Ulnar, 
Radial, peroneal, 
lateral and medial 
plantar nerves.

PN: median, Ulnar, 
peroneal, lateral and 
medial plantar nerves

Mixed, Motor, Senso-
ry, Autonomic

Natural history Resolve sponta-
neously 

Progressive Progressive

Treatment Symptomatic Rest, splints, local 
steroids, diuretics or  
surgery

Tight Glycemic 
control, Pregabalin, 
Duloxetine, 
Antioxidants

Distribution of 
sensory loss 

Concordance 
with the nerve 
innervating the 
area

Area distal to the site of 
entrapment  

Distal and 
symmetrical. “Glove 
and Stocking” 
distribution
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Table 4 : Comparison between diabetic amyotrophy and CIDP

Features Diabetic amyotrophy CIDP 
Age 50 – 60 years 50 – 60 years or younger adults 
Onset Gradual / abrupt Gradual 
Distribution Proximal Proximal> distal 
Pain Severe pain in thighs, hips and 

buttocks associated with proxi-

mal weakness / wasting 

Usually painless 

Unilateral / Bilateral Usually unilateral; can affect 

asymmetrically both thighs. Can 

have co-existing polyneuropathy 

Usually bilateral 

NCS / EMG Axonal neuropathy , spontaneous 

or provoked fasciculation 

Demyelinating neuropathy, 

Treatment Intravenous steroids Intravenous steroids /   

immunoglobulin/ Plasmaparesis 

Diagnosis of Diabetic neuropathy 
It is primarily a clinical diagnosis based on 

relevant history and confirmatory examination 
findings associated with neuropathy. The 
neuropathic pain, either intermittent or 
continuous, affects more at night. It is described 
as burning, stubbing, tingling, numb, hot or 
cold extending distal to proximal in “glove 
and stocking” distribution. Various validated 
neuropathic pain scales have been devised 
to aid the diagnosis and assess the severity 
of illness.   

   
 The large fiber deficit can be evaluated 

by checking deep tendon reflexes, pin prick 

sensation and   monofilament examination.   
In contrast, there is no reliable tool available 
to assess the small fiber deficits. 

There are a few emerging markers such as 
nerve biopsy and intraepidermal nerve fibers 
(IENF) for small fiber DN proposed with some 
validated measures.  In which the nerve biopsy 
of an early DN reveals damages in unmyelinated 
fibers, while preserving myelinated fibers20. 
Further a morphometric quantification of IENF 
is a reliable and efficient technique to confirm 
the clinical diagnosis of small fiber DN with 
77.2% and 79.6% sensitivity and specificity 
respectively in a study group. 21 
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Management 
Management of DN is  a multidisciplinary 

approach including symptomatic treatments of 
DN and controlling major vascular risk factors 
related to diabetes. 

Preventive measures 
Primary preventive measures of DN includes 

implementation of intensive glycemic control 
to reduce the occurrence of DN; based on the 
landmark trials in type 1 DM - the Diabetes 
Control and Complications Trial (DCCT).  For 
many years it had been assumed that the same 
was true  in DN related to type 2 diabetes as 
well.  However, recent multiple studies have 
proven that there is no meaningful impact on risk 
reduction related to DN with aggressive versus 
standard glycemic control15.  Further, some 
small studies related to metabolic syndrome 
suggest that diet and exercise may slow down 
the progression of DN by promoting small nerve 
fiber regeneration in pre diabetic and diabetic 
patients16. The main aim of management in DN 
is to prevent diabetic complications including 
diabetic foot ulcers and falls. Lifetime risk of 
developing diabetic foot ulcers for a diabetic 
patient is 15.2%. This can be reduced by 
modifying various metabolic factors contributing 
to diabetes, in addition to, educating patients 
about the essential of using footwear, periodic 
foot examinations and podiatric care for high 
risk foot.  The second major complications of 
DN is a high risk of fall. Patients with DN have 
three times increased risk of fall compared 
with diabetes without DN. However, in many of 
the instances, it had been under- reported by 
the patients or caregivers. Therefore, primary 
prevention should be started with the help of 
primary care providers to assess the risk of fall, 

to arrange health education as well as to make 
arrangements for physiotherapy or community 
exercise program when appropriate22. In 
secondary prevention, measures should be 
taken for early diagnosis of DN and institution 
of appropriate preventive care such as advice 
on foot care or provision of special footwear. 
Hence these multilevel clinical approaches 
would definitely help to prevent such common 
dreadful situations in diabetes.      

Symptomatic treatment
Pain in DN is usually associated with 

polyneuropathy, except at rare occasions of 
acute painful DN, presenting with neurological 
signs17. The treatment response in painful DN 
can be evaluated by various validated tools 
while treating patients with medications.  
Visual analogue scale is the oldest and the 
best validated tool for assessing the severity 
of pain reliably17.  Concurrently, a validated 
neuropathy-specific scale can also be used 
to assess the overall treatment outcome17. 
Level 1 evidence support, the use of tricyclic 
antidepressant (Amitriptyline), gabapentin, 
pregabalin, oxycodone, tramadol and Duloxetine 
in painful DN.  In addition the use of topical 
treatment, 5 % lignocaine plaster, also gives 
some promising effect19. 

Cardiac autonomic neuropathy (CAN) is 
significantly associated with cardiac mortality. 
Thus screening for CAN should be done at the 
time of diagnosis in all patients with type 2 
diabetes and at 5 years in type 1.  

Pathogenic treatment 
The only newly emerged anti- oxidant 

recommended to treat DN is intravenous 
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α-lipoic acid. This agent modifies various 
steps in metabolic pathways leading to DN. 
(Level 1 evidence)18.   

Moreover, the management of DN and 
related supportive management is relatively 
expensive. This is supported by a recent cost 
comparison study for the management of pain. 
It revealed that the cost of Pregabalin at its 
initial dosage for one month and the same 
for Duloxetine were $189.98 and $170.99 
respectively which were compared with 
gabapentin ($ 18.99) and amitriptyline ($ 
12.99)23. Moreover, the management cost of 
foot ulcers and its complications were too 
expensive. Patients with DN had 15% risk of 
getting diabetic ulcer and 6 – 43% of them 
eventually needed amputation of one or both 
limbs in their lifetime11,24. Therefore, this isolated 
illness per se can cause major economic crisis 
to a country. 

Conclusion
DN is one of the major disorders causing long 

term morbidities in diabetes. The diagnostic 
criteria, pathogenesis and treatment of DN 
have yet to be defined. Therefore, there is a 
clear need for research and periodic updates 
by experts from this challenging field.  
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A rare presentation of Ectopic Cushing Syndrome 
in a patient with small cell lung cancer

case report

Summary 
Ectopic Cushing’s syndrome (ECS) is a rare 

para neoplastic syndrome that occurs in patients 
with small cell lung cancer (SCLC). Because 
of the aggressive nature of the syndrome and 
its atypical features, ECS in small-cell lung 
cancer is difficult to diagnose and has a poor 
prognosis. We report a case of a 53-year-old 
male patient who presented with severe 
proximal muscle weakness in all4 limbs, and 
loss of appetite. He had no chest symptoms. 
The patient was eventually diagnosed with 
stage IV primary small-cell lung cancer with 
ECS and survived only one week following 
diagnosis. We have conducted a review of 
relevant published articles.

Background 
Ectopic Cushing’s syndrome (ECS) is a 

rare paraneoplastic syndrome that occurs 
with small cell lung cancer (SCLC) in around 
1–5% of cases.

Small-cell lung cancer patients with ECS 
have a very poor prognosis, without treatment 
with a life expectancy of approximately 3.5 
months for limited-stage disease and 6 weeks 
for extensive-stage disease; with treatment it 
increases to 14-18 months for limited-stage 

disease and 9-12 months for extensive-stage 
disease. Therefore, the early diagnosis of ECS 
in small cell cancer patients and the effective 
control of hypercorticolism may achieve longer 
survival. As illustrated in this case report in 
some patients with small cell cancer with 
ECS, typical chest symptoms may be absent. 
Rarely, typical signs and symptoms of Cushing’s 
syndrome may not be present such as rapid 
weight gain, central obesity, fat pads on the 
back of the neck and on the face, thinning of the 
skin and striae. In such cases the secretion from 
malignant tumour cells results in a metabolic 
condition of excessive mineralocorticoid action 
with predominant muscle weakness due to 
hypokalaemic alkalosis.

Case presentation 
A 53 years old male farmer, a non-smoker 

with a known Type 2 diabetes mellitus patient 
on regular follow up, presented with one 
month history of difficulty in getting up, rapidly 
worsening proximal muscles weakness in lower 
limbs which were not accompanied with fever, 
muscle or bone pain. He had recently lost his 
appetite without any significant loss in body 
weight and also developed increased thirst 
and claimed that he had passed more than 
4.5 litre of urine per day for the last few days. 
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He denied of having had cough, haemoptysis 
or pleuretic pain. He had not experienced 
any bowel symptoms, cold intolerance, and 
palpitation or increased sweating. 

On examination at the time of presentation, 
there was no central obesity except for some 
facial puffiness. He appeared pale with mild 
icterus. He had no acne, striae, skin rashes or 
abnormal pigmentation. There was no clubbing, 
muscle tenderness or lymphadenopathy.

Examination of the cardiovascular system 
revealed a pulse rate of 110 bpm which was 
regular, but his blood pressure was elevated at 
220/140 mmHg in both arms. There were no 
heaves, thrills or murmurs on cardiovascular 
examination.  His JVP was normal..Examination 
of his chest and abdomen was normal. Nervous 
System examination revealed symmetrical 
proximal muscle weakness in all4 limbs; with 
normal tone, reflex and sensation.

The patient had been investigated one 
month previously for severe back pain following 
heavy exertion and clinical examination 
then was unremarkable; investigations were 
normal including x-ray and CT scan of the 
lumbosacral spine. 

Investigations 
The patient was found to be anaemic with 

an Hb of 11g/dl and also had a low level of 
serum potassium of 2.9 mm l/l, hypokalaemic 
alkalosis in arterial blood gas analysis with 
abnormal liver function tests (ALT - 121 u/l, 
AST - 216 u/l, ALP - 87 u/l, Albumin 23 g/l, total 
bilirubin 32micromols/l and direct Bilirubin 
22 micromol/ l). His serum calcium was 2.82m.
mol/l. On low dose overnight dexamethasone 

suppression, his baseline 9 am serum cortisol 
was not suppressed, remained elevated at 926 
nmol/l; and persistently high at 846nmol/l 
following the high dose dexamethasone 
suppression. 

CT scan of the thorax revealed an apical 
mass in the right upper lobe of the lung with 
enlarged mediastinal lymphnodes. CT scan of 
the abdomen revealed a mildly enlarged liver 
and bone metastases. Histology done on liver 
lesions confirmed metastatic carcinoma mostly 
from small cell lung cancer origin.

Treatment and outcome 
The patient was immediately commenced 

on IV fluid 4 l /day, Iv furosemide 40 mg bd, 
Ketoconazole 200 mg tds, Tramadol 50 mg bd 
and transferred to oncology unit. Chemotherapy 
was commenced but the patient died one 
week later.  

Discussion 

Ectopic Cushing’s syndrome, secondary to 
lung cancer, is rare and was first recognized 
in 1928 in a patient with small cell carcinoma 
of the lung1. Initially the syndrome was 
associated with small cell lung cancer, but it 
now includes carcinoid tumours especially of 
the lungs, thymus, and gastrointestinal tract, 
islet cell tumours, phaeochromocytomas, 
and medullary thyroid carcinomas2. Clinical 
Cushing syndrome secondary to ectopic ACTH 
production is uncommon, occurring in 3.2%-
4.5% of SCLC patients3. ECS in SCLC does not 
usually exhibit the classic signs of CS4 and the 
varied clinical presentation makes diagnosis 
difficult wide variety of clinical manifestations 
make it more difficult to diagnose ECS in SCLC, 
especially at early clinical stages.
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A retrospective study5 has revealed that 
the median survival of SCLC patients with ECS 
is from 3.5 to 5.5 months confirming that the 
presence of EAS is a poor prognostic factor. 
Patients with ectopic ACTH production have high 
ACTH levels (>20 ng/L) and cortisol levels fail to 
be suppressed with high doses of dexamethasone 
(8 mg/day) and demonstrate absent pituitary 
adrenal responses to corticotropin-releasing 
hormone6.

Management of patients with ectopic ACTH 
requires control of the hyper-cortisolaemia 
as soon as the diagnosis is established and 
ketoconazole and metyrapone have good 
evidence for their efficacy and safety 7,8.

Ectopic ACTH-secreting tumours is 
challenging for differential diagnoses and 
therefore require careful clinical, biochemical, 
radiological, and pathological investigation 
and  are best managed in a multidisciplinary 
setting.

This case report and review suggests that 
SCLC patients with ECS have a poor prognosis 
and the diagnosis of the condition can be 
challenging but it is important to exclude 
ECS in SCLS patients presenting with atypical 
signs and symptoms as this would lead to 
early detection and effective treatment of the 
underlying cancer.

Learning points/take home messages
•	 Ectopic Cushing Syndrome in SCLC patients 

is a rare condition with a poor prognosis.
•	 Ectopic Cushing Syndrome in SLCS patients 

does not usually exhibit typical signs and 
symptoms of Cushings disease.

•	 Early diagnosis and prompt and effective 
treatment could prolong survival of the 
patient.
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An unusual presentation of Idiopathic 
intracranial hypertension

Keshavaraj A1,  Gajalaksan L2

case report

Abstract 
A 14 year old girl with acute severe headache 

for two months and transient dizziness 
accompanied with intermittent visual blurring 
for two years was referred for evaluation. On 
examination, she was thin and her BMI was 
17.24kg/m2. There were no focal neurological 
signs, except for bilateral papilledema.  Her 
electroencephalogram, non-contrast CT brain, 
MRI brain and MR venography were normal. 
The recorded maximum opening CSF pressure 
was 450mm H2O and its composition was 
normal.  In the presence of sinister headache, 
papilloedema and normal neuroimaging of 
brain the diagnosis of Idiopathic Intra-cranial 
hypertension was made and managed with 
diuretics, steroids and lumbar puncture.   

Background
Idiopathic intracranial hypertension (IIH), 

also known as benign intracranial hypertension 
or pseudo-tumor-cerebri syndrome, is an 
uncommon sight-threatening condition causing 
headache. It is characterized by increased CSF 
pressure, but normal CSF composition, in the 
absence of any space occupying brain lesions 
or ventricular abnormalities. This was firstly 
described by Quincke in 1895 . 

IIH is common in obese females with the 
incidence in general population of 0.9/100,000 
persons, with a male: female ratio of 1:9 . 
Even though it was initially called as a benign 
condition, it has no longer being considered as 
benign due to its permanent visual impairment 
as a consequence of compressive effect on 
optic nerve resulting in optic atrophy. Usually, 
the neurological findings are unremarkable, 
except for disc swelling. However, second 
and sixth nerve palsies are well documented 
in the literature. The clinical diagnosis of IIH 
is made when all other causes of raised intra 
cranial pressure have been excluded. Prompt 
diagnosis and early intervention reduce any 
permanent neurological deficits.

Case presentation 
A 14 year old pre pubertal girl with 

no comorbidities presented with diffuse 
progressively worsening headache for 2 
months and recurrent transient dizziness and 
visual blurring for 2 years. The symptoms of 
headache got worsen during the last one week 
and later associated with nausea and vomiting. 
There were no symptoms of photophobia, 
phonophobia, double vision at distant sight, 
seizures, fever or constitutional symptoms.   
She was not on any medications.  

1Consultant Neurologist, Department of Neurology, Teaching Hospital Jaffna 
2Medical Officer, Department of  Neurology, Teaching Hospital Jaffna 
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On clinical examination, she was thin and 
her BMI was 17.24 kg/m2.  She was conscious 
with a GCS 15/15. Her cardiovascular and 
respiratory systems were normal. The fundus 
examination revealed bilateral disc swelling 
(Figure 1). Her ocular motor system, other 
cranial nerves and long tracts were clinically 
normal. Further, her electrocardiogram, 
electroencephalogram and CT brain, MRI and 
MRV were also normal.     

                         
The FBC, ESR, CRP, Renal function tests, 

liver function tests, immune screening (ANA, 
anti DNA, anti SM, anti Ro, anti La, c-ANCA, 
p-ANCA and anti U1RNP), and infectious 
screening (anti HIV, anti HCV, Ag HBS, anti 
CMV, anti EBV and anti HSV) were normal.  A 
lumbar puncture was carried out. The recorded 
maximum opening CSF pressure was 450mm 
H2O and its composition was normal (CSF 
protein – 0.6mg/dl, Glucose 5.2 mmol/l and 
acellular). The clinical diagnosis of IIH was 
made and therapeutic removal of CSF was 
carried out until the normal CSF pressure 
was maintained and a short course of oral 
acetazolamide and steroid were administered. 
She had achieved a clinical recovery for the 
next eight months on follow up. 

     Left eye                                Right eye 

Figure 1: Bilateral papilledema evidenced by the fundus 
examination of left and right eyes, as well as grade IV 
and III disc swelling on left and right fundus respectively

Discussion
This is an unusual case of IIH presented in a 

subject with low BMI and no other comorbidities. 
IIH is a clinical syndrome which usually occurs 
in obese females at child bearing age (between 
19 and 45). IIH in male sex, non- obese women 
and pre- pubertal children are considered as 
atypical presentations2,3. The annual incidence 
of IIH has started rising in concordance with 
increasing incidence of obesity; currently, it is 
more frequently reported among individuals 
with low BMI. Even though it is said to be 
idiopathic, the proposed secondary causes of IIH 
are otitis media, speculated head injury, stress, 
excessive alcohol, pregnancy, hypothyroidism, 
drugs like doxycycline, tetracycline, thyroxine, 
lithium, nitrofurantoin, vitamin A toxicity, SLE 
and chronic renal failure 3. However, there 
were no fore- mentioned precipitating causes 
identified in our patient. 

 The most common symptom of IIH is 
headache5. Visual symptoms are the second 
most clinical presentations causing major 
morbidities.  Visual impairment occurs in the 
form of obscurations, visual loss or distortion 
of central images, as well as pulsating tinnitus. 
In addition, horizontal diplopia due to sixth 
nerve palsy is also a reported symptom of IIH4. 
Visual field defects due to expanding blind 
spots have been detected on perimetry.  The 
headache in IIH is usually throbbing, worse 
in the mornings and aggravated by cough 
or change in position.  The presentations in 
children are non- specific such as numbness 
of the extremities, generalized weakness, loss 
of smell and coordination; occasionally, third, 
fourth or even seventh cranial nerve palsies4. 
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The etiology and pathogenesis of IIH is 
yet to be understood. It is also questionable 
whether a single factor influences in the 
pathogenesis of IIH. Increased production and 
reduced absorption of CSF would contribute 
to increased intracranial pressure in IIH4. 
According to case series, reported causes of 
IIH in low BMI are due to leukemia, polycystic 
ovary syndrome, and cerebral venous stenosis3. 
It was also reported that patients with low BMI 
observed among men and they less frequently 
presented with headache, but greatly with 
visual symptoms4. 

The diagnostic criterion of IIH initially 
described by American neurosurgeon Walter 
E. Dandy in 1937 has been modified by Dr. J. 
Lawton Smith in 1955.  Later, Friedman and 
Jacobson provided the Modified Dandy criteria 
for the diagnosis of IIH6. 

The Modified Dandy criteria are 
1. Symptoms and signs must be solely attributed 

to intracranial hypertension or papilledema
2. Documented elevated ICP measured in 

lateral decubitus position
3. Normal CSF composition
4. Normal neuroimaging (MRI, MRV)

5. No other causes of increased ICP found

In the absence of papilledema and presence 
of all criteria from 2 to 5 while having unilateral 
or bilateral sixth cranial nerve palsy, the 
diagnosis of IIH can be made. In contrast, in 
the absence of 6th nerve palsy, the diagnosis 
is still suggested by presence of at least 3 of 
the following neuro imaging criteria:
1. Empty sella

2. Flattening of the posterior aspect of the 
globe

3. Transverse venous sinus stenosis
4. Distension of the peri-optic subarachnoid 

space with or without tortuous optic nerve

The initial management of IIH is medical 
such as weight reduction in obese patients, 
diuretic, intermittent CSF removal and limited 
use of steroid7. CSF divergence therapy is 
reserved only for resistant cases. The aim 
of the treatment is symptomatic relief and 
preventing its complications. Acetozolamide is 
the drug of first choice and it reduces the CSF 
production and flow. Short course of steroids 
are also used but the mechanism of action is 
unclear. Surgical options are lumbo-peritoneal 
or ventriculo-peritoneal shunt, intracranial 
venous sinus stenting and optic nerve sheath 
fenestrations. We had treated her with CSF 
removal followed by oral acetazolamide and 
short course of steroids to achieve clinical 
remission. 

Take home message 
IIH is an uncommon disease but it should 

be considered as an important differential 
diagnosis in headache patients when visual 
symptoms are presented as initial neurological 
manifestation independent of age, sex and 
weight.  Sinister headache, papilledema and 
normal neuroimaging are the cardinal findings 
in making the diagnosis of IIH.  
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Crouzon’s syndrome: 
Case report and literature review

case report

Summary 
Crouzon’s syndrome is one of the hereditary 

syndromes of craniofacial dystosis. Patients 
with these syndromes may be presented to 
multiple specialties with various presentations 
such as misshapen head, ocular abnormalities, 
oro-maxillary defects or even with obstructive 
sleep apnea or difficulty in breathing due to 
facial deformities1,2. Here, we describe a female 
who was diagnosed as Crouzon’s syndrome 
in her 5th decade with classical anatomical 
malformations. She is a 42 year-old unmarried 
female presented with blurring of vision of left 
eye for 3 months duration. Her past medical 
history revealed that she was noticed to have 
prominent bulging of eyes since birth. When 
she presented to us, she has flatten occiput 
with frontal prominence, abnormal contour of 
head (brachycephaly) and shallow orbit with 
bilateral pseudoproptosis. She has no hand 
deformities such as syndactyly or polydactyl 
as seen with other hereditary craniofacial 
dystosis syndromes.

Background 
A French neurologist, Octave Crouzon’ss, 

first described the Crouzon’s syndrome in 
1912. Crouzon’s syndrome is an autosomal 
dominant disorder with complete penetrance 
and variable expressivity, caused by mutations 
in the fibroblast growth factor receptor 2 
(FGFR 2) gene and it is characterized by triad 
of calverial deformities, facial anomalies 
and exophthalmos. Unlike some other forms 
of autosomal dominant craniosynostosis, 
no digital abnormalities are present. Here 
we present a female who was diagnosed as 
Crouzon’s syndrome in her 5th decade with 
classical anatomical abnormalities.

Case presentation 
A 42 year-old female presented with 

insidious onset progressive blurring of vision 
on left eye for 3 months. The visual loss was 
painless and was not associated with redness, 
any significant headache or any other focal 
neurological signs. Her right eye was normal. 
She denied any diplopia. She had no any other 
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significant past medical history to note except 
for some craniofacial deformities since birth. 
Her family history revealed that no other 
members in the family were affected by similar 
abnormalities. 

On examination the patient was found to 
have flatten occiput with frontal prominence, 
abnormal contour of head (brachycephaly), 
shallow orbit with bilateral pseudo proptosis, 
hypertelorism, retruded midface with depressed 
nasal bridge and prognathic mandible (Fig 
1A,B). Oral examination showed normal 
mouth opening, malocclusion and crowding 
of maxillary teeth. She did not have any 
palatal abnormalities such as cleft palate. 
Ophthalmological examination showed left 
iris coloboma with cataract. Vision on right 
eye was normal.  She did not have  syndactyly 
or polydactyl. Rest of the neurological 
examination and other systemic examination 
were unremarkable. She scored 30 out of 30 
in MMSE (mini mental state examination).

On imaging, lateral skull x-ray showed 
concave profile with retruded and deformed mid 
facial bone with prominent mandible     (Figure 
2). CT scan of the brain showed prominent 
out bulging of the temporal bone causing 
exophthalmos in addition to the prominent 
sulci and  gyri, lateral ventricles and cisterna 
magna (Figure 3).  Routine hematological and 
biochemical tests were within normal limits.

 A clinical diagnosis of Crouzon’s syndrome 
was made according to the morphological 
features along with the radiological 
abnormalities. Genetic studies were not 
performed due to its unavailability in the 
public sector.

Figure 1A        Figure 1B
Figure 1A and B: These figures demonstrate abnormal 
contour of head with bilateral pseudo proptosis, 
hypertelorism, retruded mid face and prognathic 
mandible.

Figure.2    Figure.3

Figure 2 : Lateral skull X-Ray showing the features 
of concave profile with retruded and deformed mid 
facial bone and prominent mandible.
Figure 3 : CT brain showing prominent out-bulging 
temporal bone causing exophthalmos, prominent 
sulci, prominent bilateral lateral ventricles and 
prominent cisterna magna.

Discussion 
A French neurologist, Octave Crouzon’s,  first 

described the Crouzon’s syndrome in 1912. 
It is one of the varieties of craniosynostosis. 
It is also called as craniofacial dysostosis3. 
Crouzon’s syndrome is an autosomal dominant 
disorder with complete penetrance and 
variable expressivity, but about one third 
of the cases arise spontaneously. The lady 
described above has no family history of 
similar condition, therefore  this illness in 
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our patient is probably due to spontaneous 
mutations.  It occurs due to mutation in the 
fibroblast growth factor receptor 2 gene on 
chromosome locus 10q25q26, which results 
in early fusion of the skull bones during fetal 
development. Sporadic cases of Crouzon’s 
syndrome has been associated with advanced 
paternal age4. Cranial malformation in Crouzon’s 
syndrome depends on the order and rate or 
progression of sutural synostosis5.

Differential diagnosis of Crouzon’s syndrome 
includes Apert syndrome, Carpenter syndrome, 
Pfeiffer syndrome, Seatre-Chotzen syndrome, 
and Jackson Weiss syndrome.  Apert syndrome 
is charecterised by all the manifestations that 
are seen in Crouzon’s syndrome except for the 
syndactyly of hands and feet. In case of Pfeiffer 
syndrome broad thumbs, broad big toes and 
partial and variable soft-tissue syndactyly 
of hands and feet are the main features in 
addition to the features of Crouzon’s syndrome6.  
Around 30 % of patients also have cervical 
spine anomalies7. But this patient does not 
have any spinal abnormalities.

Premature synostosis of the coronal, the 
sagittal, and, occasionally, the lamboid sutures 
begins in the first year of life and is completed 
by the second or third year. The order and 
rate of suture fusion determine the degree 
of deformity and disability. Once a suture 
become fused, growth perpendicular to that 
suture becomes restricted, and the fused bones 
act as a single bony structure. Compensatory 
growth occurs at the remaining open sutures 
to allow continued brain growth. However, 
multiple sutural synostosis frequently extend 
to premature fusion of the skull base sutures, 

causing midfacial hypoplasia, shallow orbits, 
a foreshortened nasal dorsum, maxillary 
hypoplasia, and occasional upper airway 
obstruction2.

Early diagnosis is important for the 
multidisciplinary management of Crouzon’s 
syndrome. Thorough clinical, radiological 
and genetic analysis is required for early 
diagnosis. Prenatal diagnostic testing for FGFR 
gene mutation is an option for couples at risk 
for having a child with Crouzon’s syndrome. 
Ultrasonic prenatal diagnosis of exophthalmos 
might give a clue to the developing problem8.

In the first year of life, it is preferred to 
release the synostotic sutures of the skull to 
allow adequate cranial volume thus allowing 
for brain growth and expansion. As the child 
grows, reshaping of skull may need to be 
repeated to get the best possible results. If 
necessary, mid-facial advancement and jaw 
surgery can be done to provide adequate 
orbital volume and reduce the exophthalmos 
to correct the occlusion to an appropriate 
functional position and to provide for a more 
normal appearance. Depending on the severity 
of the malformations the prognosis varies. 

Our patient was presented to us late with 
the syndrome and was never treated for it 
previously. 

Take home messages or learning point
Crouzon’s syndrome is one of the rare 

craniosynostosis syndrome. Early diagnosis 
and early multidisciplinary management 
strategies may reduce the deformities, though 
it cannot be cured completely. It represents 
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both an economical and a moral burden to 
the patients and to the families. 

Abbreviations 
FGFR 2 - Fibroblast growth factor receptor 2, 
CT - Computerized tomography, 
MMSE - Mini mental state examination
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Chilaiditi’s syndrome: 
A rare cause of non-specific epigastric pain
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case report

Summary 
A 63 year-old known patient with Epilepsy 

and pituitary macroadenoma, underwent 
transphenoidal adenectomy and on replacement 
came with acute symptoms of fever with 
productive cough and intermittent epigastric 
pain. On examination, there were signs of lower 
respiratory tract infection. Chest x-ray revealed 
interposition of colon between diaphragm 
and liver. Based on the clinico- radiological 
findings, a diagnosis of Chiladitis syndrome 
was made and his current symptoms were 
managed conservatively.

Background 
Chilaiditi’s syndrome is a rare condition, 

with an incidence of 0.25 0.28% , caused by 
interposition of colon or small intestine in 
the hepato - diaphramatic space. Due to its 
varying clinical presentations, the diagnosis of 
the disease is often missed causing increased 
morbidity and mortality. This case emphasizes 
on the importance of correlating clinical 
features with radiological findings in patients 
presenting with symptoms of lower respiratory 
tract infection. 

Case report 
Mr G S, a 63year old gentleman, from Kandy 

presented with acute fever accompanied by 
productive cough for 5 days duration. It was 

a low grade fever, not associated with chills 
or rigors. He did not have past history or 
contact history of tuberculosis or complaints 
of hemoptysis. He also had intermittent 
epigastric pain associated with indigestion, 
nausea and vomiting for the last 3 months. 
However, he did not have any constitutional 
symptoms, hematemesis, or abdominal 
discomfort. In addition, he had undergone 
pituitary adenectomy for microadenoma and 
on hydrocortisone and thyroxine hormone 
replacement for a long period and antiepileptic 
medications for his childhood epilepsy. 

 
On general examination, he was febrile 

and moderately dehydrated. Respiratory 
system examination revealed bilateral basal 
coarse crepitation more prominent during 
inpiration than expiration. Other examinations 
were unremarkable except mild epigastric 
tenderness. 

Investigation 
Blood investigation revealed full blood 

count of 15200 with 90% neutrophils, Hb 
of 13.5g/dl and Platelet- 156,000 micro/ L, 
CRP- 187 g/dl and ESR-68mm.  His UFR, TSH, 
S creatinine, AST, ALT, ALP, S Protein and CECT 
chest - abdomen- Pelvis were normal except 
for the presence of interposition of colon in 
hepato- diaphragmatic space and pneumonic 
shadows in bibasal lung fields. 
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Differential Diagnosis
Pneumo-peritoneum, or diaphragmatic 

hernia

Treatment
He was treated with parental antibiotics, 

oral omeprazole and domperidone. He 
achieved almost complete recovery following 
the treatment. 

Discussion   
Chilaiditisis is a condition caused by the 

anterior interposition of the colon reaching 
the under-surface of the right hemi-diaphragm 
simulating pneumo-peritoneum. It is an 
incidental radiologic finding, first described 
by a Greek radiologist in 1910 . The sign of 
Chilaiditis could be epigastric tenderness. 
Diagnosis is usually made by radiological 
findings of interposition of colon in between 
Liver and diaphragm. There are wide spectrums 
of symptoms that may range from mild, 
nonspecific, intermittent abdominal pain to very 
severe intestinal obstruction or volvulus. The 
most common symptoms are gastrointestinal 
such as abdominal pain, nausea, vomiting and 
constipation followed by respiratory distress 
and less often angina like chest pain. However, 
respiratory distress in adult is occasionally 
reported. 

Colonic interposition is usually an 
asymptomatic radiologic sign and presence 
of pain helps in differentiating this condition 
from asymptomatic colonic interposition.  In 
the evaluation of a symptomatic patient with 
small bowel obstruction, clinicians should 
first exclude the more serious condition of 

pneumoperitoneum . Moreover, Chilaiditi’s 
syndrome can be primarily misdiagnosed as 
a diaphragmatic hernia. On the other hand, 
a misdiagnosis of bowel perforation could 
also be made which may lead to unnecessary 
surgical intervention. 

Management includes conservative and 
surgical depending on mild and severe life 
threatening conditions respectively. Initial 
management of Chilaiditi’s syndrome consists 
of bed rest, intravenous fluid therapy, bowel 
decompression, enemas, and laxatives. If the 
patient does not respond to initial conservative 
management, and either the obstruction fails to 
resolve or there is evidence of bowel ischemia, 
then surgical intervention is indicated4. 

Take home message:
Even though Chilaiditi’s sign occurs very 

rarely, this challenging diagnosis should be 
considered when a patient presents with 
abdominal and/or respiratory symptoms 
and has a radiologic finding of air below the 
right diaphragm.
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Guillain Barre Syndrome and polyuria: 
A rare variant 
Dayaratna J1, Keshavaraj A2

Abstract
A 33 year- old gentleman came with 

a progressive flaccid paraparesis, patchy 
hyperhidrosis and polyuria following an 
acute gastro enteritis, ultimately diagnosed 
as axonal variants-GBS associated with acute 
pandysautonomia.  He was managed successfully 
with parenteral fluids and desmopressin nasal 
spray in addition to immunoglobulin.    

Background
Guillain Barre Syndrome (GBS) is the 

most common acute inflammatory peripheral 
neuropathic disorder. The disease occurs in 
response to antecedent infections, surgery, 
immunization and parturition causing 
antibody mediated neuronal damage mainly 
to peripheral motor and sensory nerves. The 
antibodies to GM1, GM1b, GD1a and GalNac-
GD1a are in particular implicated in acute 
motor axonal neuropathy (AMAN).  AMAN 
is commonly reported in young individuals. 
The incidence of the illness is 1 to 4 cases per 
100,000 populations in the US1. There are 
various forms of GBS which manifest as pure 
motor, pure sensory involvement, autonomic 
and mixed types. The  incidence of pathological 
subtypes of Acute Motor Axonal Neuropathy 
(AMAN) and AMSAN neuropathy are virtually 
alike. Autonomic instability in GBS is not a 

common presentation which can vary from 
labile blood pressure to rare bladder or bowel 
dysfunction. 

Key words: Guillain Barre Syndrome, Acute 
Motor Sensory Axonal Neuropathy, Autonomic 
instability.

Case report
A previously healthy 33 year old male was 

admitted to the medical casualty unit with a 
history of fever and passing loose stools for 4 
days. Diarrhea was watery in nature and not 
associated with abdominal pain. He did not 
have any respiratory symptoms or urinary 
symptoms. The patient also complained of 
body aches. On examination, his pulse rate 
and blood pressure were 110/ min and 
90/70mmHg respectively. He was managed 
initially with intravenous normal saline. On 
the fourth day  while in the ward the patient 
complained of bilateral distal lower limb 
weakness with tingling sensation which was 
abrupt at onset and rapidly progressive, affected 
upper limbs as well as respiratory muscles 
within 24 hours. Neurological examination 
of lower limbs revealed grade 3/5 power, 
areflexic limbs with no objective sensory loss. 
The bedside single breath count assessment 
revealed 16, 14 and 8 at 0, 4 and 24 hours 

case report
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intervals from initial assessment respectively.  
Cranial nerve examination was normal. There 
was no significant blood pressure fluctuation 
or arrhythmias identified during the initial 
hospital stay and he was fully independent in 
his bowel or bladder functions. However, three 
days later, it was observed that he had profuse 
sweating with erythematous discoloration in 
the lateral aspect of lower limbs below knees 
and inner sides of thighs. At the same time it 
was also observed that his hourly urine output 
had increased to 250 – 300ml for the next 24 
hour. Clinical diagnosis of diabetes insipidus 
was made by comparing the concentration 
of sodium in urine and serum. This problem 
was made under control by desmopressin 
nasal spray. Initial investigations such as 
full blood count, ESR, CRP, ALP, AST, ALT, 
Serum calcium, potassium and sodium were 
normal.   Blood sugar levels were normal and 
consistent. Lumbar puncture test showed a 
cellular normal sugar in CSF with elevated 
protein and the nerve conduction study 
confirmed AMAN type GBS.  The patient was 
successfully managed with immunoglobulin 
in addition to mechanical ventilator support 
for two weeks and regular physiotherapy later. 
He had achieved almost complete recovery at 
the second month of illness. 

Discussion
 GBS is the most common and severe acute 

paralytic neuropathy. The disease causing 
severe respiratory paralysis is reported in 
30% of cases 2. Under the umbrella term of 
GBS several recognizable variants have been 
identified. AMSAN and AMAN are the two main 
variant types of GBS. They are characterized 
by immune attacks directed at axons rather 
than Schwann cells and myelin. However, the 

following variations have been reported between 
them based on clinical presentations, course 
and prognosis of the disease. AMSAN when 
compared to AMAN affects more adults than 
children, is being reported equally affecting 
in rural and urban communities and having 
long term functional prognosis with adverse 
outcome3. 

Dysautonomia in the form of labile 
hypertension, orthostatic hypotension, sinus 
tachycardia (most common), sinus arrest, 
neurogenic pulmonary edema and change 
in sweat, are well-recognized complications 
of GBS in 20 % of cases4. Quadriplegia and 
severe proprioceptive sensory loss increase 
the risk of getting dysautonomia. Besides 
severe dangerous cardiac complications of 
GBS neuroendocrine abnormalities are also 
observed, resulting in polyuria which had been 
reported in a 16 year - old boy with severe 
GBS. Polyuria in GBS is multifactorial, partly 
due to dysregulation of osmoreceptors5.    

 
The natural history of the illness commences 

few weeks after a respiratory tract infection or 
acute gastroenteritis. The pathophysiology of 
this relatively monophasic illness is identified 
to be caused by immunological demyelination 
of nerve fibers by activated lymphocytes and 
macrophages complex. Symmetrical ascending 
flaccid paraphrases starting from the distal 
limb muscle account for the commonest 
presentation. Several variants of the illness 
have been described, including Miller-
Fisher syndrome with the highest incidence 
of its presentations like opthalmoplegia, 
ataxia and areflexia6. Other variants of GBS 
include autonomic dysfunctional types with 
arrhythmias, fluctuating blood pressures etc. 
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GBS coupled with polyuria and hyperhidrosis 
is not commonly reported in variants GBS. 

Diagnosis of GBS includes clinical history, 
additional examination findings and supportive 
electrophysiological and CSF findings. In most 
of the instances an antecedent event is noted 
two to four weeks prior to the illness. This is 
followed by severe low back pain and progressive 
asymmetric ascending, selective proximal or 
distal, weakness along with areflexia which 
constitute the principal clinical feature of GBS. 
Nadir of weakness in GBS usually peaks within 
four weeks of illness. CSF finding of albumin-
cellular dissociation is characteristic in GBS. 

Overall prognosis of GBS is quite good. 
However, old age, severe deficit at the onset, 
cranial involvement, requiring mechanical 
ventilator, prolonged period of severe paralysis 
(more than 2 weeks) and electro-diagnostic test 
of reduced CMAP, fibrillation and polyphasic 
potentials are identified as bad prognostic 
factors. Autonomic dysfunction in GBS is 
considered as one of the major causes of sudden 
cardiac arrest. Autonomic dysfunction in the 
form of patchy hyperhidrosis and transient 
polyuria in GBS are unusual findings. 

Management of GBS requires a multidisci-
plinary team approach in acute phase and 
neuro rehabilitation stage. Close monitoring of 
respiratory and cardiovascular parameters are 
imperative. Plasma exchange or immunoglobulin 
is proven to play an important role in  
accelerating the recovery.  Corticosteroids 
have no proven value in GBS.  

Take Home Message
GBS is a mono phasic acute progressive 

sensory- motor polyneuropathy. Severe Guillain 
Barre syndrome usually causes life threatening 
autonomic disturbances. Besides dangerous 
cardiac manifestations, neuroendocrine 
changes have also been reported with severe 
GBS, resulting in polyuria. Thus extra attention 
needs to be paid on close monitoring of fluid 
balance chart and vital parameters are pivotal 
to decrease the mortality related to GBS. 

References

1. Chapter 385. Guillain-Barré Syndrome and Other 
Immune-Mediated Neuropathies  Stephen L. 
Hauser; Anthony A. Amato (Harrison’s Principles 
of Internal Medicine, 18e)

2. Lawn ND, Fletcher DD, Henderson RD, Wolter 
TD, Wijdicks EF. Anticipating mechanical 
ventilation in Guillain-Barré syndrome. Arch 
Neurol. 2001;58:893–8 

3. Meen A K, Satish V K, Jagarlapudi M K M. Treatment 
guidelines for Guillain-Barré Syndrome. Annals 
of Indian Academy of Neurology. 2011;14:73-81 

4. Pfeiffer G. Dysautonomia in Guillain-Barré 
syndrome. Nervenarzt. 1999 Feb; 70(2):136-
48. Review. German.      

5. Hantson P, Coninck B De, Horn J L et al. Polyuria 
during Guillain-Barré syndrome. Acts neurologica 
Belgica 92(2): 77 – 82.   

6. Chiò A, Cocito D, Leone M, Giordana MT, Mora 
G, Mutani R. Guillain–Barré syndrome: A 
prospective, population based incidence and 
outcome survey. Neurology 2003; 60:1146-50.



Jaffna Medical Journal  Nov  2017,  Vol 30: 1

35



Jaffna Medical Journal  Nov  2017,  Vol 30: 1

36


