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Abstract 
Background: The diverse modes in geographical locations, environmental fac-
tors, genetic and racial characteristics play a complex role in determining the 
pattern of neurological disorders worldwide. Determining the pattern of neu-
rological disorders enables health policymakers to plan evidently for service, 
training, and research priorities. Few prevalence studies in neurology were 
conducted in Sudan. Methods: This is a retrospective hospital-based study 
that reviewed the medical records of patients who attended a Dedicated Neu-
rology Clinic (DNC) in Omdurman, the national Capital of Sudan, for 24 
months, from January 2016 to January 2018. This study aimed to determine 
the DNC pattern of neurological disorders as a representative subset preva-
lence in Sudan. Neurologists conducted the medical workup for diagnosis af-
ter at least two visits. All patients have ethically consented. Results: The total 
number of patients was 1050. Only 749 patients (71.3%) fulfilled the inclusion 
criteria. The mean age was 46.5 ± 1.9, and males were 45.3%. 72% were from 
the Capital. The presenting symptoms were headache (16.6%), seizures (11.5%), 
limbs weakness (11.2%), and lower percentages for other neurological symp-
toms. The commonest diagnoses were Stroke 12.4%, Epilepsy 9.3%, Primary 
Headache 8.8%, Movement Disorders 7.3%, Peripheral Neuropathy 6%, De-
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mentia 4% Neuroinfections 1.4%, Demyelinating Disorders 2.6%, Spinal Spon-
dylotic Radiculopathy 2.6% and 1.7% for Cerebral Venous Thrombosis. Con-
clusion: The data from Sudan-DNC showed that the most common neuro-
logical disorders descendingly were Stroke, Epilepsy, Headache, Movement 
Disorders, Peripheral Neuropathy, Dementia, Infections, Demyelinating Dis-
orders, Spinal Spondylotic Radiculopathy, and Cerebral Venous Thrombosis. 
The demyelinating disorders and peripheral neuropathy showed a higher per-
centage than our previous preliminary prevalence study in 2012 compared to 
the other conditions, which showed similar rates in that study. 
 

Keywords 
Sudan, Prevalence, Neurological Disorder, Stroke, Dedicated Clinic 

 

1. Introduction 

The diverse modes in geographical locations, environmental factors, genetic and 
racial characteristics play a complex role in determining the pattern of neuro-
logical disorders worldwide. The burden of these diseases contributes signifi-
cantly to the mortality rates in Sub-Saharan Africa, as revealed in an extensive 
systematic review by Connor et al. [1]. Moreover, neuro-psychiatric illnesses are 
responsible for 37% of healthy life lost due to adult disability in low-income 
countries [2]. Mortality due to neurological disorders was estimated at around 
12% [2] [3], where aging represents a challenge to all health structures, including 
Africa [4].  

The number of epidemiological studies in the third world is limited due to 
the cost of transportation and logistics in these countries. In low-income coun-
tries, patients with neurological disorders suffer from low diagnosis and treat-
ment rates due to many factors [5]. Nevertheless, data produced from such re-
search will help local health authorities to plan and the international bodies to 
fund priorities [6]. Furthermore, it can add answers to clinical questions, pro-
mote neurology training, and enhance specialized research. Medical records re-
view was adopted to investigate different disciplines previously [7] and proved 
its usefulness and impact to define the clinical characteristics of some diseases 
[8] [9].  

The UK Third National Morbidity Survey reported the commonest presenta-
tions, which ended in referral to the neurology service. These were ordered as 
headache, dizziness, spine symptoms, fits, and stroke symptoms [10]. Consulta-
tions for headache and epilepsy together may constitute 25% of the neurologist 
workload, as stated in a multi-center study in the UK [11], giving these disorders 
more influence on the daily work. The neurological disorders were estimated as 
19% of the hospitalized cases in a district general hospital in Ireland [12]. On a 
population-based scale, 3.6% were predicted to need neurological care at one 
point during their life [13]. A multi-center study enrolled 18,021 patients from 
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rural health centers, urban outpatient departments (OPDs), and a district gener-
al hospital emergency room showed that 12.3% of patients had neurological 
symptoms/diagnoses. Given the burden mentioned above of neurological dis-
orders, efforts to study the pattern of specific neurological diagnoses were ad-
dressed in many studies globally. These studies had used various criteria, designs 
and were targeting different populations and locations. Few had used the inter-
national classification of diseases ICD-10, which was adopted in the 1990s. 

In a study by Callixte et al., to determine the pattern of neurological disorders 
in Sub-Saharan Africa, the mean age was 68 ± 7, and 49.2% were males. Patients 
living in the same town were 70% of the sample size, and 3.7% were from out-
side Cameroon [14]. A university hospital study in Nigeria enrolled 1748 patient 
records; the mean age was 52.6 years. The five commonest neurological disord-
ers were stroke 61.6%, meningitis and encephalitis 13.4%, tetanus 6.5%, spinal 
cord diseases 6.5% and epilepsy 3.8%. The same study reported 0.8% dementia, 
0.5% myopathies and 0.3% cerebellar lesions [15]. 

Another study in Tanzania reported a high percentage of tremors of about 
48.2%, headache 41.8%, strikingly stroke was 23%, peripheral neuropathy 18.6%, 
upper limb mononeuropathy 6.5%, and Parkinson’s disease as 5.9% [16].  

This Dedicated Neurology Clinic (DNC) characteristics foster the results of 
this epidemiological study as a prototype representing a neurology service. There 
are known limitations of hospital-based studies in developed countries such as 
Sudan. On the other hand, not all the population has access to health facilities, 
and they tend to attend tertiary hospitals for all levels of health. Therefore, the 
main objective of this research was to determine the pattern of neurological dis-
orders in a group of patients attending a DNC.  

2. Methodology 

This is a descriptive retrospective hospital-based study. The study involved a re-
view of the medical records of 1050 patients who attended a Dedicated Neurol-
ogy Clinic (DNC). This DNC is in Omdurman town, where it receives patients 
from all of the states of Sudan; hence, it is called the National Capital. The town 
population is estimated to be three million, while Sudan’s population is around 
42 million [17]. The study duration was 24 months from January 2016-January 
2018. The research team was composed of neurologists, a dedicated general prac-
titioner, and a trained secretary for administrative control. In order to allocate 
the major outcome of this review, the main research question was: does the pat-
tern of the confirmed diagnoses of neurological disorders in this Sudanese neu-
rology practice match the regional and international rates?  

2.1. Inclusion Criteria 

The study included all the patients diagnosed by neurology consultants after a 
minimum of two clinic visits to DNC. Only 749 patients (71.3%) satisfied the in-
clusion criteria. 
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2.2. Exclusion Criteria 

Patients who had a single visit to DNC and patients who had two visits to DNC 
but did not satisfy the diagnostic criteria either for insufficient workup, assess-
ment failure, or because they were referred for a second opinion were excluded. 

2.3. Diagnosis 

Neurology consultants diagnose each patient after a minimum of two clinic vis-
its. 

2.4. Evaluation Tools 

All enrolled patients were assessed at least twice by a senior consultant neurolo-
gist for the same diagnosis. Tools for assessment included personal interviews, 
detailed medical and neurological history, professional neurological examina-
tion, judicious use of relevant investigations and imaging techniques. The histo-
ry frame adopted the standard points for the medical history and focused ques-
tions regarding neurological semiology. The questionnaire was designed and va-
lidated by Cronbach’s alpha of 86. It was filled using the registered data of pa-
tients after their or guardian’s consent. The neurological examination included 
higher functions examination, cranial nerves, neck, upper limbs, trunk, lower 
limbs, back, sphincters, and gait assessments. A special note on tone, power, ref-
lexes, coordination, and sensations was documented. Moreover, we considered 
characteristic neurological signs for individual neurological disorders. Various 
options of imaging techniques were used in relation to the specific diagnosis, 
which included, X-Ray of the skull, spine and chest. Computed Topograpgy 
(CT) Brain and Magnetic Resonance Imaging (MRI), Magnetic Resonance An-
giography (MRA), Magnetic Resonance venograpgy (MRV), Magnetic Reson-
ance spectrography (MRS) for the Brain, spine or other body parts. The mini-
mum consultation time allowed for each patient was 30 minutes, and the maxi-
mum was one hour. The clinic secured the patient’s privacy and confidentiality 
of information.  

Data were reviewed by a trained and dedicated medical officer (who suc-
cessfully completed the internship training period) and the senior consultant 
neurologist who documented the data initially. The structured questionnaire 
included demographic data, chief complaint/s, relevant past medical history 
(PMH), family history (FH), social history (SH), drug history (DH). It also in-
cluded the workup and findings of the MRI, CT Scan, electroencephalography 
(EEG) and nerve conduction study (NCS)/electromyography (EMG). The final 
diagnosis was stated clearly in the medical record. 

2.5. Data Analysis 

The coding plan was discussed with the statistician, and data was entered in 
SPSS version 25 for analysis. After then, the results were displayed in tables and 
figures.  
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2.6. Ethical Clearance 

Ethical clearance was taken directly over the phone from the competent patient 
or the guardians of the non-competent. Few records (n = 28) ethical clearance 
was waived by the Tertiary Center Ethical Committee.  

All patients had free access to their medical data through a medical report and 
follow-up cards.  Any competent patient was counseled or the next of kin for the 
incompetent. They had given  their verbal consent to participate in the study. 
Data was secured in the hospital under the  confidentiality regulations of the Su-
dan Medical Council (SMC).   

3. Results 
3.1. Demographic Data 

The sample size of this study was 749 patients. Males were 339 (45.3%) while 
females were 410 (54.7%).  

The mean age was 46.5 ± 1.9 SD. Patients above 60 years of age were 27.2%, 
the age of 40 - 59 years were 39.8%, while under ten years of age were 2.1%. 
Males were 45.3%, and females were 54.7%. Most of the patients (74.2%) were 
from the three Capital towns of Sudan; Khartoum, Khartoum North, and Om-
durman. The marital status showed 419 patients who were married (56%), sin-
gles’ were 165 patients (22%), widows were 75 patients (10%) and divorced pa-
tients were 90 (12%). Concerning the educational level, 105 patients were un-
educated (14%), school education was found in 345 patients (46%) and 299 pa-
tients had high education (40%) (university or higher).  

Out of 749 patients, 292 (39%) were workers, 255 (34%) were unemployed, 
97 (13%) were students, 52 (7%) were teachers, 29 (3%) were drivers, 16 (2%) 
were health workers, soldiers were 16 (2%) and other occupations were 8 
(1%). 

3.2. Clinical Presentation 

The presenting symptoms in this group of patients included headache in 16.6%, 
seizures in 11.5%, weakness in 11.2%, forgetfulness in 3.3%, lower limbs’ pains 
in 11.7%, gait paralysis in 2.8%, tremors were found in 3.2%, abnormal move-
ments occurred in 0.7%, dizziness in 1.9%. In comparison, 7.1% had low back 
pains (Figure 1). 

Of the reviewed patients, 11.2% expressed their suffering of a degree of disa-
bility due to their neurological disease. Regarding the number of visits needed to 
confirm the diagnosis, 56.2%, 27.1%, 8.5%, 4.5%, and 1.5% required two, three, 
four, five, and Six visits, respectively. The rest of the percentages were more than 
six visits.  

3.3. Patterns of Neurological Diagnosis 

Regarding the diagnoses, 12.4% (n = 93) had stroke, among which ischemic type  
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Figure 1. Illustrates the commonest presenting complaints in 749 patients attending Su-
dan-Dedicated neurology clinic. 
 
was 81%, other hemorrhagic stroke types were 19%. Cerebral Venous Thrombo-
sis either sinus, cortical veins or combined was found in 1.7%, and retinal vein 
occlusion in 0.1%.  

Generalized epilepsy was diagnosed in 6.5%, and the focal epilepsy in 0.5%. 
Non-epileptic attacks were in 1.5%, and vasovagal attacks were in 0.3%. Tem-
poral lobe sclerosis were found in 1.9% as reflected in their MRI brain with epi-
lepsy protocol. 

Lumbo-sacral root disorders mainly due to spondylotic changes were found in 
14.2%. Cervical radiculopathy with or without myelopathic changes was found 
in 6.4%. The cases with cervical or dorsal myelitis due to different causes were in 
0.8%. 

Primary Headache syndromes were diagnosed in 8.8%, among which Ten-
sion-type headache was 39%, and Migraine was 61%. No Cluster headache or 
trigeminal Autonomic Cephalgias were encountered.  

Movement disorders were found to be 7.3% of the total sample in which Idi-
opathic Parkinson’s disease was 5.7%. In comparison, Parkinson’s Plus syn-
dromes were 0.2%, among which Multiple System Atrophy (MSA) was found in 
0.1% as well as progressive Supra Nuclear Palsy (PSP). Wilson’s disease 0.2%, 
Essential Tremors was found in 0.2%, stiff person syndrome 0.2%, dystonia 0.4% 
and chorea 0.1%. The idiopathic Parkinson’s disease was 78% of the movement 
disorder representing the commonest category.  

Alzheimer’s disease (AD) was present in 2.1%, vascular dementia VD in 1.9%, 
Fronto-Temporal Lobe Dementia (FTLD) in 0.2%, Diseases associated Dementia 
was 0.3% for each Wernicke’s encephalopathy and Wilson’s disease in 1.1%.  

Idiopathic Bell’s Palsy was found in 1.2%, while trigeminal neuralgia (TN) was 
present in 1.1%, 0.2% for each Oculomotor third nerve, and Abducens 6th nerve 
palsy. Ischemic optic neuropathy was found in 0.1%. Peripheral neuropathy was 
found in 3.5% (n = 26), where Distal diabetic sensory peripheral neuropathy 
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(DDSPN) was found in 1.7%. Carpal Tunnel Syndrome was in 2.3%, while Axon-
al Sensory Motor Neuropathy in chronic inflammatory demyelinating polyneu-
ropathy (CIDP ) was found in 0.7%. Herpes zoster and postherpetic neuralgia in 
0.1%. Myasthenia Gravis (MG) was found in 0.5%. Other cerebellar syndromes 
were found in 0.4%. All types of hereditary ataxia with or without family history 
were found in 0.5% and the same for muscular dystrophy, which was 0.3%. 
Ataxia telangiectasia (AT) was found in 0.1%. Possible Multiple Sclerosis (MS) 
in 1.2%, monophasic transverse myelitis in 0.3%, and Neuromyelitis Optica 
Spectrum Disorders (NMOSD) in 0.1%. Vertigo and other vestibular disorders 
constituted 1.5%. 

Space occupying lesions were found in 3.9%, being either primary, secondary 
neoplasms, or granulomas and abscesses. The spinal metastasis was found in 0.1%. 
Central nervous system infections, including meningitis, encephalitis, empyema, 
and Pott’s disease, were found in 1.4%, while Pott’s disease alone was 0.5%. Le-
prosy was present in 0.1%.  

The idiopathic intracranial hypertension (IIH) was detected in 0.9%. Nor-
mal-pressure hydrocephalus (NPH) represented 0.1% and Benign Hereditary Cho-
rea (BHC) in 0.1%. Sleep paralysis was found in 0.3% and Paget’s disease of bone 
was found in 0.1%. 

Systemic lupus erythematosus (SLE) and Rheumatoid Arthritis (RA) were found 
in 0.5%. Polymyalgia Rheumatica was in 0.1%, and Temporal arteritis (GCA) in 
0.1%. All types of muscle spasms were 0.8%. The post-traumatic disorders were 
1.5%. 

Anxiety disorder was found in 1.5%, while conversion syndrome presenting 
with different neurological presentations was 1.1%. Hyperactivity attention defi-
cit disorder HAAD was found in 0.1%. Cerebral palsy was found in Stiff person 
syndrome was found in 0.3%. Non-neurological disorders constituted 3.6%. 

4. Discussion 

The mean age in this study was relevant to the mean age in other studies but in 
a  lower fashion as some listed studies targeted only the elderly population. In 
our report, the  elderly patients, i.e., 60 years and above, were 27%, while pa-
tients between 40 - 60 years were 12%.  It reflects the accumulation of morbidity 
in old age and common neurological clusterings like stroke and spine disorders 
in the elderly. This conforming to the concept reflected  in 2009 by Asekomeh et 
al. and stating that more trials are needed to address neurology in the elderly 
 population, even in Africa [17].  The percentage of pediatric patients was low 
because the study area was an adult neurology  clinic. However, access to specia-
lized services and pediatric  neurologists in the underdeveloped world is a great 
challenge.  

A small percentage of 0.7% was from outside the country, which echoes the 
health status in this  part of the world, the rarity of specialized consultations, and 
common health structures and dares. A  higher percentage of 3.7% was reported 
in Cameroon by Callixte et al.  If we scale it  on a higher level, West Africa has 
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fewer regional conflicts than East Africa, which may have  affected the easiness of 
transportation across countries. 

4.1. Stroke and Other Cerebrovascular Diseases 

In our study, stroke was 12.4% which is relatively consistent with the study of 
Komolafe et al., which reported 11.8% of stroke in adults in a University Hospit-
al in Nigeria. The study used the ICD 10, and diagnoses were made by the neu-
rologist [18]. However, our figure was higher than the descriptive OPD study of 
Callixte et al. [14] in Cameroon, which enrolled 912 patients and reported stroke 
in only 7%. This pattern is less likely to be related to sample size differences but 
may indicate different risk factors for stroke or discrepancies in the more rural 
catchment area. As we know, rural areas tend to have more healthy lifestyles, 
organic food, and less pollution.  

The study of neurological patterns in patients 70 years old and above by 
Dehurst, F. in 2012 reported a higher percentage of 29% for patients receiving 
appropriate treatment among 349 patients. However, this may be because of 
the smaller sample size, selection bias, higher likelihood of stroke in old age, 
and co-morbidities. The same author in 2013, using the ICD-10 in a commu-
nity-based prevalence study in Tanzania, reported a lower percentage of 23% 
for stroke.  

Another study by Anand et al. in a teaching hospital in India reported stroke 
in 19.1%. However, 27% were above 40 years, in comparison to our study, which 
revealed almost 40% above forty years. In Anand et al. study, 70% were males, 
and it is well-known that gender is a non-modifiable risk factor for stroke and 
may have contributed to that study’s higher percentage. 

The percentage of stroke was lower than the previous percentage found by the 
author of this paper in a similar study to determine the pattern in 2012 (12.7% 
versus 20.7%) [19]. This is due to the difference in sample size, and the first 
study included patients from OPD and ER while the second one only enrolled 
OPD cases hence missing cases of acute stroke. Nevertheless, overall the stroke 
in this study was the commonest neurological disorder and matched the syste-
matic review done by Connor et al. 2007 that reported the burden of stroke in a 
black population of Sub-Saharan Africa. Table 1 will show the differences and 
similarities between the two studies among different neurological patterns in the 
same town. 

In this study, the commonest neurological diagnoses were found to be stroke 
(12.4%), epilepsy (9.3%), headache 8.8%, movement disorders (7.3%), peripheral 
neuropathy (6%), and Dementia in 4% (Figure 2). 

Table 2 illustrates important details of certain diseases and their subdiagnos-
es.  

One goal of this study was to re-evaluate the pattern of neurological diseases 
after few years of the first research. It had adopted almost similar setting of the 
population with exension of the observers. It is interesting to recognize that the 
stroke, headache, movement disorderscerebral venous sinus thrombosis had  
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Table 1. Shows the differences and similarities between the two studies among different 
neurological patterns in the same town. 

 Diagnosis % in 2018 % in 2012 

1 Stroke 12.4 20.7 

2 Epilepsy and seizures 9.3 16.6 

3 Headache 8.8 9.6 

4 Movement Disorders 7.3 7.7 

5 Peripheral Neuropathy 6 3.6 

6 CNS and PNS Infections 1.4 6 

7 Cerebellar disorders 1 4.8 

8 Demyelination disorders 2.6 1.8 

9 CVST 1.7 1.8 

10 SOL 3.8 1.2 

11 Myasthenia Gravis 0.4 2.4 

12 Dementia 4. Not reported 

13 Pott’s disease 0.5 Not reported 

14 Leprosy 0.1 Not reported 

 

 
Figure 2. Showing the most encountered neurological diagnoses. 
 
almost similar percentages which gives this study informative about the pattern 
of these specific diseases. However, peripheral neuropathy, space occupying le-
sions and demyelinating disorders were reported with higher percentages. This 
may be related to the recruitemht of more research members, validated ques-
tionnaire and more structured evaluation. Some disorders like cerebellar diseases 
may have been reported in a lower percentage because some were classified here 
as posterior circulation strokes rather than a primary cerebellar syndrome. On 
the other hand space occupying lesions (SOL) were higher than the 2012 study 
as tumors and granulomas were categorized as SOL in the 2018 study (Table 1). 

4.2. Epilepsy 

It is essential to recognize that neurological disorders constitute 3.6% of the need 
for neurology service, while hospital settings reflect a 19% - 12.3% [12] [13]. 
Hence, defining the pattern of the second common neurological disorder like  
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Table 2. Showing the pattern of some neurological diseases in a group of patients at-
tending a dedicated neurology clinic in Omdurman Town  Sudan (Jan 2016-Jan 2018) . 

Neurological disorder Number Percentage Notes 

Stroke 93 12.4% 
76 ischemic + 17  
hemorrhagic 

Epilepsy 70 9.3% MTLS 14 

Headache 66 8.8% 
40 Migraine + 26  
Tension headache 

Movement disorder 55 7.3% 

43 PD + 2 Wilson’s  
disease + 3 Dystonia + 1  
PSP + 1MSA + 2 stiff person 
syndrome + 2 ET + 1 BHC 

Peripheral neuropathy 45 6% 

13 DDPN + 17 CTS + 8 
Axonal lower limb  
neuropathy + 5 CIDP + 1  
Leprosy + 1 Herpes Zoster 

Dementia 30 4% 
16 Alzheimer’s Disease + 13 
vascular dementia + 1 FTLD 

Nervous system infections 11 1.4% 
4 Viral encephalitis + 3 
Brain infections + 4 Pott’s 
disease of the spine 

Central Demyelination disorders 20 2.6% 

9 Possible Multiple  
sclerosis + 1 NMO Spectrum 
disorders + 5 Cervical  
myelitis + 3 Dorsal  
myelitis + 2 conus  
medullaris myelitis 

Space occupying lesions 29 3.8% 
Tumors and granulomas 
(cerebral tuberculoma 14) 

Cerebral venous sinus thrombosis 13 1.7%  

Spinal Spondylosis without  
disc disease 

73 9.7%  

Spinal spondylosis with  
disc disease 

48 6.4%  

Symptomatic spinal radiculopathy 20 2.6%  

Cranial neuropathy 19 2.5% 
8Trigeminal Neuralgia + 9 
Bell’s palsy + 1 third  
nerve + 1 6th nerve 

Other minor diagnosises 129 17.2%  

Non neurological 28 3.7%  

Total 749 100%  

 
epilepsy is essential. The current study reported epilepsy and seizures to be 
11.5% which is the lowest reported percentage among all studies listed here. The 
highest percentage was 32.9% in a university hospital in West Africa. There is no 
clear explanation for this from our side. Even in our previous preliminary report 
and despite a smaller sample size, it was found to be 16.6%. Among the different 
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studies listed here, it ranged from 20% - 32% [5] [16]. However, most of the epi-
lepsy patients prefer to follow up in the general hospital OPDs as it is a chronic 
condition. The affordability issue may have played a role in this DNC concern-
ing a common episodic disorder that may be followed up with the same neurol-
ogist in the public hospital. However, it still stands as the 2nd commonest neuro-
logical condition after stroke, which conforms to international literature.  

4.3. Headache 

The 3rd commonest neurological diagnosis encountered here as 8.8% as com-
pared to a relatively similar percentage found by Callixte et al. 7.5% and M El-
sayed et al. 2012 (9.6%) [14] [19]. However, this was relatively low, with 41.8% 
reported by Dewhurst, F. in 2013 [16]. Still, the latter was a community-based 
study and included the elderly population only who may have other causes for 
the headache like anemia, UTI, glaucoma, and cervicogenic headache. Komolafe 
et al. [18] reported a lower figure of 6.7%. Moreover, endemic diseases in Africa 
like Malaria plays a role in headache as a common symptom.  

4.4. Movement Disorders 

Our figure of 6.2% for movement disorder, including 5.9% for Parkinson’s 
disease, was precisely similar to the community-based study of Dewhurst 2013, 
which was 5.9% for Parkinson’s disease [16]. Moreover, movement disorders 
were near our previous findings in a general teaching hospital, which was 7.7%. 
On the other hand, it was not relevant to Komolafe et al. which was 11.4%. The 
percentage ranged between 10% - 16% in different studies reflecting population, 
age, or design differences [14] [18] [20].  

In the Dewhurst, F. study in 2012, the percentage was as high as 21.4%, yet it 
included all Parkinsonism scope and not only Parkinson’s disease [5]. 

4.5. Peripheral Neuropathy (Unspecified) 

The percentage of this disorder as 6 % was higher than Anand, K. S. (3.7%) and 
Elsayed, M (3.6%) [19] [20]. However, there was a clearly higher percentage in 
another two studies using the ICD-10, but the two studies had a 50% difference 
in their report of peripheral neuropathy (Callixte et al. 2015 and Dewhurst et al. 
2013 [14] [16]. The former was an OPD study, while the latter was an epidemio-
logical community study which explains the lower percentage in hospital-based 
studies. Komolafe et al. [18] reported a lower rate of 2.3%. The differences ex-
pressed here can be explained by the vast majority of diseases and substances 
that cause peripheral neuropathy with the accumulation of locally endemic dis-
eases like leprosy, HIV, and Tuberculosis in different areas. 

4.6. Others 

It is exciting and ambiguous to find a lower percentage of infectious conditions 
in a sub-Saharan country in Africa. However, as the cases were only reviewed in 
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a tertiary center clinic, but as expected, many cases will be presenting dramati-
cally to the ER and would have been missed in this OPD review. Hence, this will 
explain the 1.4% encountered here for infectious conditions. It is higher than the 
0.6% reported by Komolafe et al. [18] in a hospital-based study in Nigeria, where 
we also expect a higher range of infectious conditions. It is essential to mention 
here that Pott’s disease was a typical encounter in our review besides brain tu-
berculomas which raises the paramount importance of clinical attention to these 
serious endemic diseases with high morbidity, disability, and mortality. 

Dementia diagnosis depends on the clinical evaluation, imaging by MRI and 
neuro-psychology testing. The documented follow-up is a major tool to consoli-
date the final diagnosis. Dementia was reported here as 3.4%, which is slightly 
higher than 2.6% found by Komolafe et al. while Callixte et al. reported a higher 
percentage of 11.2%. Our review’s breakdown of these percentages showed Alz-
heimer’s disease as the commonest (2.1%) of the total cases and 53% of dementia 
cases. The frontotemporal lobe dementia FTLD being ten times less (0.2%), while 
vascular Dementia came second with 1.9%. This percentage order conforms to 
the international literature as Alzheimer’s disease is the commonest followed by 
Vascular Dementia and then the rest of the subtypes [21] [22]. 

Demyelinating disorders, including possible multiple sclerosis and other trans-
verse myelitis, were reported as 1.6%, which conforms to what has been found 
previously in 2012 as 1.8%. Nevertheless, regarding their severe disability, they 
must be encountered as an important category in Africa’s neurological disord-
ers.  

Interestingly, the percentage of cerebral venous sinus thrombosis and cortical 
thrombosis is almost static in 2012 and 2018, being 1.7% and 1.8%, respectively. 
Therefore, the consensus and experts’ opinion in the neuroscience society in 
Sudan SSNS is “this condition is emerging as a serious potentially treatable con-
dition with major disability and mortality in the young population and pregnant 
women which deserves more research and health awareness in certain target 
groups”.  

Tumors reported here were higher than in the 2012 study (3.9% versus 1.2%) 
[19]; however, all space-occupying lesions were included in this study. This may 
have added some granulomatous and abscesses to the percentage.  

5. Limitations 

The limitations here include a single clinic view and a single professional asses-
sor. There were no follow-up details for specific neurological disorders. The lack 
of advanced testing like genetic and special immune tests in few diagnoses may 
have cornered the diagnostic plasticity. The location of the study in the Capital 
may not reflect the nationwide pattern. Finally, the application of ICD 10 was 
not performed.  

6. Conclusion 

This is a neuro-epidemiological hospital-based study; where Stroke syndromes 
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were the most common neurological disorders. Then epilepsy, headache, move-
ment disorders, and peripheral neuropathy, Dementia mostly conforming to the 
international and regional data. Similarities between the paper of 2012 and this 
paper in some disorders may reflect a near percentage of the actual pattern in 
Sudan, especially demyelinating disorders, peripheral neuropathy, and cerebral 
venous thrombosis. MRI scans are more likely yielding in neurological disorders 
than CT scans. Further epidemiological/multi-center studies will help determine 
the natural pattern of neurological disorders in Sudan. 
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Annex 

The pattern of neurological disorders; 
Revisited prevalence data of a  Dedicated Neurology Clinic in Sudan.  

Questionnaire 
For the data collector, competent patient and Co-patient Next of kin 
All questions contained in this questionnaire are strictly confidential and are used only for research purposes 

where no disclosure will point to the patient. 
 
Patient Name  Code       Phone 

Number Of visits 

One Two Three Four Five Six >6 

       

Extra Notes 

Diagnosis Final Provisional 

   

 
Demographic Data 
Patient name:  
Sex: ☐ M ☐ F 
Age:   
Marital status:  ☐ Single ☐ Married ☐ Divorced ☐ Widowed 
Residency:  ☐ Khartoum   ☐Khartoum North ☐ Omdurman.  
☐ States ………………………………………………………………………………. 
☐ Other 
 Preferred Phone:  (☐ Home ☐ Cell ☐ Other……………………………………… )  
Preferred Time for call:......................................................................................................  
Chief complaint/s 
 

 Onset Duration 

Disturbed Consciousness   

Syncope   

Speech difficulties   

Swallowing difficulties   

Headache   

Ocular defects   

Vertigo   

seizure   

Motor symptoms    

Sensory symptoms    

Sphincteric disturbances    

 
Review of Neurology Disorder:  
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Have the patient had any disorder related to Neurology? ☐ Yes  ☐ No  ☐ Not clear  
 

Yes  No    Disorder Duration month 

 ☐   ☐  Migraine  Headache   

☐   ☐  Other types ofHeadaches  

 ☐   ☐  Ischaemic Stroke 
Image Findings…………………………………………………….. 

 

 ☐   ☐  Haemorrhagic Stroke 
Image Findings…………………………………………………….. 

 

 ☐   ☐  CVT 
Image Findings……………………………………………………..  

 

 ☐   ☐  Retinal vein occlusion 
 Image Findings……………………………………………………..  

 

 ☐   ☐  Generalized epilepsy 
Image Findings……………………………………………………..  

 

 ☐   ☐  Focal epilepsy   
Image Findings……………………………………………………..  

 

 ☐   ☐  Non-epileptic attacks    

 ☐   ☐  Dementia  
☐  Alzheimer’s disease  ☐  Vascular dementia 
☐  FTLD  ☐ Other states.............................  
Image Findings……………………………………………………..  

 

 ☐   ☐  DMD 
Aetiology 
 ☐   ☐  Multiple Sclerosis 
 ☐   ☐  Monophasic transverse myelitis 
 ☐   ☐  Neuromyelitis Optica Spectrum 
☐   ☐  MOG 
Image Findings……………………………………………………..  

 

 ☐   ☐  Idiopathic Parkinson’s Disease  

 ☐   ☐  Parkinson Plus Disease  PSP  

 ☐   ☐  Parkinson Plus Disease  MSA  

 ☐   ☐  Parkinson Plus Disease  SBC  

 ☐   ☐  Parkinson Plus Disease  BLD  

 ☐   ☐  Essential Tremors    

 ☐   ☐  Cranial Neuropathy 
 ☐   ☐  Idiopathic Bell’s Palsy 
 ☐   ☐  Trigeminal neuralgia (TN) 
 ☐   ☐  Abducens N 
 ☐   ☐  Oculomotor N 
 ☐   ☐  Others 

 

 ☐   ☐  Spastic paraplegia 
Aetiology…………………………………………………………….. 
Image findings……………………………………………………… 

 

 ☐   ☐  Flaccid paraplegia 
Aetiology……………………………………………………………..  
Image findings………………………………………………………  
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Continued 

 ☐   ☐  Peripheral neuropathy 
Pattern:……………………………………………………………. 
 ☐   ☐  Distal diabetic sensory peripheral  neuropathy   
☐   ☐  Carpal Tunnel Syndrome 
  ☐   ☐  Axonal Sensory Motor Neuropathy 
 ☐   ☐  CIDP 

 

 ☐   ☐  Myasthenia Gravis (MG)   

 ☐   ☐  cerebellar syndromes   
............................................................................................... :ygoloiteA 

 

 ☐   ☐  Muscular dystrophy 
............................................................................................... :ygoloiteA 

 

  ☐   ☐  Vertigo and other vestibular disorders 
............................................................................................... :ygoloiteA 

 

☐   ☐  Space occupying lesions 
☐   ☐  Primary 
☐   ☐  Secondary neoplasms 
☐   ☐  Granulomas 
☐   ☐  Abscesses 
☐   ☐  Spinal metastasis 

 

☐   ☐  Central nervous system infections, 
☐   ☐  Meningitis 
☐   ☐  Encephalitis 
☐   ☐  Empyema 
☐   ☐  Pott’s  disease 
☐   ☐  Leprosy 

 

 ☐   ☐  Idiopathic intracranial hypertension  

☐   ☐  NPH  

☐   ☐  Hearing loss  

☐   ☐  Benign Hereditary Chorea  

☐   ☐  Sleep paralysis  

 ☐   ☐  Lightheaded on  standing  

 ☐   ☐  Paget’s disease of bone  

 ☐   ☐  Systemic lupus erythematosus (SLE)  

 ☐   ☐  Rheumatoid Arthritis (RA)  

 ☐   ☐  Temporal arteritis (GCA)  

☐   ☐  The post-traumatic disorders  

 ☐   ☐  Conversion syndrome  

 ☐   ☐  Hyperactivity attention deficit disorder HAAD  

 ☐   ☐  Anxiety  

 ☐   ☐  Cerebral palsy  

 ☐   ☐  Stiff person syndrome  

 ☐   ☐  Other  

State:  
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Past Medical History 
Have the patient had any of these systemic symptoms?  
Yes   No   Explain    Yes   No   
    ☐   ☐  Hypertension  Duration: ………………………… 
☐   ☐  Diabetes Mellitus Duration:………………………… 
☐   ☐  IHD/ACS  Duration:………………………… 
 ☐   ☐  CKD   Duration:………………………… 
Review of Systems:  
☐   ☐  Fevers/sweats 
  ☐   ☐  Weight gain/loss 
 ☐   ☐  Palpitations 
 ☐   ☐  Chest pain 
 ☐   ☐  Lightheaded on  standing 
 ☐   ☐  Cough 
 ☐   ☐  Difficulty breathing 
☐   ☐  Nausea  
☐   ☐  Vomiting 
 ☐   ☐  Stomach pain 
 ☐   ☐  Urinary urgency 
 ☐   ☐  Urinary incontinence 
 ☐   ☐  Miscarriages 
 ☐   ☐  Neck pain 
 ☐   ☐  Back pain 
 ☐   ☐  Joint aches 
 ☐   ☐  Rash 
 Family history (please note stroke/TIA, seizure/epilepsy, migraine/headaches, dementia/Alzheimer’s,  Parkinson’s 

disease, tremor, multiple sclerosis, neuropathy, muscle disease, MS, or non-neurologic  disorder) . 
 

 Age(s) now/at death Medical problem(s)  

Mother   ☐ Y ☐ N   

Father   ☐ Y ☐ N   

Sister(s)    ☐ Y ☐ N   

Brother(s)    ☐ Y ☐ N   

Daughter(s)   ☐ Y ☐ N   

Son(s)    ☐ Y ☐ N   

 
Social Status 
Are you working? ☐ Yes ☐ No  
Current or past occupation:       
Highest level of education:       
Smoking? ☐ No ☐ Yes,   current ☐ Yes, past If yes, for how many years?    
Alcohol intake? ☐ No ☐ Yes,  current ☐ Yes, past If yes, how many drinks per week?     
Illicit drugs? ☐ No ☐ Yes,   current ☐ Yes, past If yes, which?     
Drug History 
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Name Of the Drug Duration 

  

  

  

  

  

 
Workup and Findings of Investigations 
 

Investigation Findings Notes 

MRI   

CT Scan   

EEG   

NCS   

EMG   

CSF   

Other State   

 
Collector Name      Signature    
Date       
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Abstract 
Introduction: Cecal volvulus is a rare cause of intestinal obstruction that oc-
curs 1% - 1.5% of all intestinal obstructions. Causes of volvulus are usually 
unknown but it can be due to a defective peritoneal fixation of the ascending 
colon and cecum in 10% and secondary causes (surgical adhesions, colonic 
carcinoma or diverticulitis). Case Presentation: A 56-year-old woman pre-
sented with colicky abdominal pain, bilious vomiting and abdominal disten-
tion for two days, who has no history of previous surgery and no other ga-
strointestinal symptoms or chronic illness. On examinations, she looks ill, 
dehydrated, abdomen massively distended with exaggerated bowel sound but 
no signs of peritonitis. CT abdomen with contrast finding: type 11 cecal vol-
vulus seen in midline to the left above the umbilicus reaching 8 cm with ileo-
cecal junction as well as the elongated appendix is reaching the right iliac 
fossa. Emergency exploratory laparotomy was done and the finding was, ob-
structing rectosigmoid tumor with cecal volvulus. Discussion: Cecal volvulus 
is one of the rare causes of mechanical intestinal obstruction which required 
urgent surgical intervention, and it occurs due to an axial twist of the caecum, 
ascending colon and terminal ileum around the mesenteric pedicle. Conclu-
sion: Radiological imaging helps in the diagnosis of cecal volvulus especially 
CT scan with contrast as gold standard for both diagnosis and assessment for 
complications. However, this should not delay the time of intervention espe-
cially if patient presented at late stage with evidence of peritonitis or bowel 
ischemia and surgical right hemicolectomy is the most effective treatment op-
tion. The colonic pathology always should be assessed, as it could be the pri-
mary cause of cecal volvulus. 
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1. Introduction 

Volvulus means that when a loop of intestine twists around itself and the me-
sentery that supports it resulting in a bowel obstruction. It can also lead to ob-
struction of the blood supply to the intestine itself, which can result in strangula-
tion and bowel gangrene. It occurs in the organ that contains broad mesentery 
with a narrow attachment and in relatively mobile GI organs, for example sto-
mach, small bowel, cecum, transverse colon and sigmoid colon. It can occur also 
in organs other than gastrointestinal tract (ovary, testis). The cecum (10 to 52 
percent) and sigmoid colon (43 to 71 percent) are the two most common sites of 
colonic volvulus [1], and cecal volvulus is a rare cause of intestinal obstruction 
that occurs 1% - 1.5% of all intestinal obstructions [2]. 

The cecum is the most proximal part of the large intestine, it begins at ileocec-
al valve (control of passage of small bowel juice into cecum) and can be found in 
the right iliac fossa of the abdomen and superiorly, the cecum is continuous with 
the ascending colon. Unlike the ascending colon, the cecum is intraperitoneal 
and has a variable mesentery. The cecum is derived from the embryologic mid-
gut. Therefore, the vascular supply is via branches of the superior mesenteric 
vessels. 

Causes of volvulus can be a defective peritoneal fixation of the ascending co-
lon and cecum in 10% of the population [2]-[9]. This fixation permits abnormal 
mobility of the ascending colon and cecum, making displacement of the right 
colon into any part of the abdominal cavity possible. Depending on the length of 
the mobile ascending colon, a variety of obstructive bowel patterns may result. 
Many authors have described an association with adhesions, membranes, and 
bands, which may provide a nodal point around which the mobile ascending 
colon may twist. Although these conditions are frequently present, they are not 
essential for a volvulus to occur. 

Many studies of cecal volvulus have focused on the possibility of volvulus of 
the right colon occurring in association with obstructive lesions, usually in the 
left colon [2]-[10]. The most common distal colonic lesions associated with cecal 
volvulus are colonic carcinoma and diverticulitis.  

In the literatures a small number of cases were reported as cecal volvulus 
causing intestinal obstruction. We are presenting one of the rare causes of me-
chanical bowel obstruction due to cecal volvulus in a middle aged woman with 
no previous illness. 

2. Case Presentation 

A 56-year-old woman who was known hypertensive on oral medications pre-
sented with colicky abdominal pain, bilious vomiting, abdominal distention and 
absolute constipation for duration of 2 days. 

The condition started with abdominal pain colicky in nature, started at 
around the umbilicus then radiated to all over her abdomen, increased in severi-
ty over the last two days prior to presentation and it’s associated with nausea and 
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bilious vomiting (3 - 4) times per day. Also, there is abdominal distention and 
absolute constipation for two days. No melena or bleeding per rectum, no histo-
ry of change in bowel habits, no weight loss or loss of appetite and no history of 
abdominal operations. No history of previous gastrointestinal pathology.  

On examination, she looks ill, dehydrated, in pain, conscious oriented, tachy-
cardic (pulse rate: 112), and low blood pressure (100/60). Oxygen saturation was 
100% on room air and chest examination was clear. Abdomen examination re-
vealed, distended abdomen with full flank, palpable tender mass over the upper 
abdomen, other abdominal regions were soft, no guarding or rigidity, bowel 
sound was exaggerated and rectum was empty on digital rectum examination. 

Laparotomy investigations revealed, CBC, RFT, LFT, CRP, coagulations pro-
file, bone profiles all were normal. Arterial blood gases showed, PH-7.46, 
PCO2-37 mmHg, PO2-102 mmHg. HCO3-26.30, lactate-1 and base excess was 2.5 
mmol/L.  

CT abdomen with contrast was done and showed, whole colon is distended 
with gases, type II cecal volvulus seen in midline to the left above the umbilicus 
reaching 8 cm with ileocecal junction as well as the elongated appendix is reach-
ing the right iliac fossa. 

Patient was taken to operating theater after adequate and proper resuscitation 
and anesthesia review and laparotomy was done through the midline vertical in-
cision, the finding was, caecum founded rotated with massive distention of cae-
cum (Figure 1) and slightly distended small bowel, in addition to, obstructed 
tumor at rectosigmoid junction. detorsion of the caecum and limited right he-
micolectomy was done (Figure 2), with diverting ileostomy two drains kept, one 
at the pelvis and other at the right iliac fossa and abdomen closed in layer. The 
patient recovered from anesthesia uneventfully and shifted to the word high de-
pendency unit. After the emergency surgery for the acute presentation, the pa-
tient was referred to MD team for neoadjuvant chemotherapy for further man-
agement in a specialist center.   
 

 
Figure 1. Showed redundant distended mobile cecum. 
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Figure 2. Showed cecum after reduction of torsion along its 
mesentery. 

3. Discussion 

Cecal volvulus is one of the rare causes of mechanical intestinal obstruction that 
requires urgent surgical intervention and it occurs due to an axial twist of the 
caecum, ascending colon and terminal ileum around the mesenteric pedicle [2].  

Approximately 1% - 1.5% of all cases of intestinal obstructions are caused by 
cecal volvulus, and 11% of all volvulus-related intestinal obstruction. Overall in-
cidence is 2.8 - 7.1 cases per million each year [3]. 

Commonly occur at age group between 40 - 60 years old and most commonly 
occur in female [4] which is same in our case presentation. 

In Oman only one case was reported in the literature for young female patient 
who presented with cecal volvulus and had a history of abdominal hysterectomy 
before which is going with secondary cause of cecal volvulus (previous operation 
and adhesions) [5]. 

Main presentation is cardinal symptoms of intestinal obstruction (colicky ab-
dominal pain, bilious vomiting, abdominal distention and absolute constipation) 
and may present with all features or some of them and in late presentation they 
may be presented with symptoms of bowel ischemia or even peritonitis [6]. 

Diagnosis is usually based on radiological imaging; on plan abdominal X-ray 
the diagnosis is made if three typical signs are present: caecum dilatation; a sin-
gle air-fluid level in the right lower quadrant; and absence of gas in the colon but 
in 30% of patients these radiographic features are not existed [6]. CT scan is 
preferred imaging modality for the diagnosis of acute cecal volvulus also in de-
tection of complications (e.g., bowel ischemia) [7]. The three diagnostic CT 
signs associated with acute cecal volvulus are: coffee bean, bird beak, and whirl 
signs [7].  
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Several authors have reported successful colonoscopic reduction of cecal vol-
vulus [8]. The success rate for colonoscopic reduction of cecal volvulus is only 
30% and given the potential for colonic perforation colonoscopy is not advised 
in the management of cecal volvulus. 

The most effective treatment is surgical options which include manual detor-
sion, caecopexy, caecostomy, and colectomy by open or laparoscopic approach-
es. Given the unusual nature of the disease, there are no prospective treatment 
trials to guide management decisions [8] and in our patient, the most suitable 
option for us was colectomy. 

4. Conclusions 

Cecal volvulus is one of the rare causes of acute intestinal obstruction that re-
quires surgical intervention with serious morbidity if diagnosis is delayed, for 
this reason it needs high index of suspicion for diagnosis. 

Causes of cecal volvulus are usually unknown but it can be due to secondary 
cause. Most commonly occur in females at middle age group. 

Radiological imaging helps in the diagnosis especially CT scan with contrast 
as gold standard for both diagnosis and assessment for complications. However, 
this should not delay the time of intervention especially if patient presented at 
late stage with evidence of peritonitis or bowel ischemia and surgical right he-
micolectomy is the most effective treatment option. 
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Abstract 
Background: Herlyn-Werner-Wunderlich syndrome (HWWS) is a rare type 
of female reproduction tract malformation, often accompanied by abnormal 
development of the ipsilateral urinary system, which shows mostly double 
uterus and the absence of the kidney on the oblique side. Case Report: An 
11-year-old patient presented with lower abdominal distension and pain for 2 
days and was suspected of vaginal haematoma. Conclusion: Ipsilateral renal 
agenesis was confirmed by ultrasound during hospitalization, and the diag-
noses of obstructed hemivagina and ipsilateral renal anomaly syndrome were 
established. The aim of this study was to present the diagnostic and therapeu-
tic approaches in HWWS, and to draw attention to the challenges in its diag-
nosis, which can coexist with multiple complications. 
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1. Introduction 

Herlyn-Werner-Wunderlich syndrome (HWWS; also known as Oblique vaginal 
septum syndrome, OVSS) is a kind of asymmetric genitourinary congenital 
malformations, including didelphys uterus, unilateral blind hemivagina, and ip-
silateral renal agenesis, such as absence of one side of the kidney, which is more 
common in HWWS, heterotopic single kidney malformation, horseshoe kidney, 
etc. [1] [2]. Due to non-specific clinical manifestations, the rate of missed diag-
nosis and misdiagnosis is extremely high [3]. A case of HWWS patient admitted to 
the First Affiliated Hospital of Yangtze University, the First People’s Hospital of 
Jingzhou is reported, combined with literature review, in order to strengthen clini-
cians’ understanding of this syndrome, improve the diagnosis rate of HWWS, and 
improve the prognosis of patients. 
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2. Case Presentation 

The patient was a 11-year-old unmarried woman with no history of sexual activ-
ity, and had menstrual cramps in January 2021. The first three menstrual cycles 
after menstruation are regular, but menstrual volume in the recent 2 months is 
less, and there is no dysmenorrhea. She experienced lower abdominal distension 
and paroxysmal pain, aggravated when cold and occasionally aggravated sensa-
tion during defecation since two days ago. Her pain did not radiate and was not 
associated with chills, fever, nausea, vomiting, abdominal pain, diarrhea and 
other discomforts. The symptoms of lower abdomen distension are significantly 
relieved than before, and she has not complained of any special discomfort, she 
came to our hospital for treatment. Gynecological examination showed that the 
vulva development was normal, and a purple-blue spherical mass of about 2 × 3 
cm in size was visible at the vaginal opening. The tension was slightly high, and 
internal consultation was not performed. Transabdominal sonography showed 
that the uterine morphology is abnormal, and two uterine echoes can be seen in 
the cross section. The left uterus has a transverse diameter of 36 mm, an antero-
posterior diameter of 35 mm, and a longitudinal diameter of 56 mm. The right 
uterus has a transverse diameter of 35 mm, an anteroposterior diameter of 29 
mm, and a longitudinal diameter of 47 mm. The endometrium is in the middle, 
with a clear display and a thickness of 8 mm. The parenchyma of the muscle 
layer has uniform echoes, and no obvious abnormal echoes are seen. A hypoe-
choic area of 136 × 61 mm can be seen below the uterus, which seems to contin-
ue with the lower part of the left uterus. There was no obvious echo of fluid area 
in the pelvic cavity. A 50 × 30 mm hypoechoic zone can be seen in the right ap-
pendage area. The boundary is still clear and there is no obvious blood flow sig-
nal. Ultrasonic diagnosis: abnormal uterine morphology: double uterus? hypoe-
choic area in the left uterine vagina, cervix, and uterine cavity may be blood ac-
cumulation; hypoechoic area in the right appendage area may be blood accumu-
lation (Figure 1). Color Doppler ultrasound of the urinary system revealed that 
no renal echo was detected in the left kidney area (Figure 2). Clinical diagnosis: 
abdominal pain to be checked; vaginal oblique septum syndrome? Solitary kid-
ney. Subsequently, the patient underwent oblique vaginal septum resection and 
hysteroscopy surgery. During the operation, there is a 5 × 4 cm purple-blue 
spherical mass protruding outside the left vaginal opening, with extremely high 
tension, and it can be seen that the hymen edge has been cracked. One cervix 
can be seen in the endoscopic dilation of the right vaginal opening, 1 cm is cut at 
the left side of the tumor, and approximately 800 ml of dark blood was eva-
cuated. After the endoscopic dilation, another cervix can be seen. The oblique 
septum comes from under the double cervix and runs diagonally to the left. The 
left vaginal opening was closed, the mediastinum was incised with forceps from 
the outside to the inside, the edge of the mediastinum was sutured to stop bleed-
ing, and the vagina was filled with two iodoform gauze. Postoperative diagnosis: 
left oblique vaginal septum type I, isolated kidney. Postoperative infection  
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Figure 1. The sagittal plane of the patient’s gynecological pelvic ultrasound showed two 
uterine bodies (white arrow) and vaginal hemorrhage (black arrow). 
 

 
Figure 2. The ultrasound of the patient’s urinary system showed that the right kidney was 
visible. 
 
prevention, fluid rehydration, and symptomatic treatment are given. Oblique in-
cision through the vagina, the symptoms of the patient disappeared quickly, and 
the prognosis was good. She has recovered well and has been discharged from 
hospital. 

3. Discussion 
3.1. Pathogenesis 

The incidence of HWWS is 0.1% - 3.8%, and currently the pathogenesis is un-
clear [4]. The vagina is formed by the development and connection of the end of 
the accessory mesonephric duct and the urogenital sinus. On the embryonic 
side, the mesonephric duct and the accessory mesonephric duct are underdeve-
loped. They are not in contact with the urogenital sinus and cannot form an 
unobstructed vagina. The accessory mesonephros fusion fails, and the twin ute-
rus, twin cervix and vaginal septum malformations develop respectively [5] [6]. 
The oblique vaginal septum is a membranous tissue that grows down from be-
tween the two cervixes, forming a blind cavity on one side obliquely to cover the 
cervix on this side. Current research shows that the mechanism of the asymme-
tric deformity of the oblique vaginal septum is still unclear, which may be related 
to the downward extension of the accessory mesonephric duct without contact-
ing the urogenital sinus and the formation of a blind end [7] [8]. The urinary 
system and the reproductive system have a common origin. The development of 
the accessory mesonephric duct depends on the development of the mesoneph-
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ric duct. The dysplasia of the mesonephric duct often coexists with the dysplasia 
of the accessory mesonephric duct. Therefore, the malformation of the repro-
ductive system is often accompanied by There are malformations of the urinary 
system. This disease is characterized by double uterus, double cervix, double va-
gina, complete or incomplete atresia of one side of the vagina, and often accom-
panied by absence of kidney and ureter on the oblique side. There are reports 
that the right kidney is absent, while this case is on the left side [9] [10]. 

3.2. Clinical Classification 

At present, the classification of Peking Union Medical College Hospital is mostly 
used in China [11]. The deformity is divided into 3 types: type I (no Oblique 
hole type): One side of the vagina is completely atresia, the uterus behind the 
septum is completely isolated from the outside and the opposite uterus, there is 
no traffic between the two uteruses and between the two vaginas, and the uterine 
cavity accumulates in the vagina behind the septum; Type II (perforated oblique 
septum type): One side of the vagina is not completely atresia, and there are 
small holes about several millimeters in diameter on the septum, menstrual 
blood can be discharged through the small holes, but the discharge is not 
smooth; type III (non-porous oblique septum combined with cervix Fistula 
type): One side of the vagina is completely atresia, and there is a small fistula 
between the cervix on both sides or between the vaginal cavity of the posterior 
septum and the contralateral cervix. The blood accumulated in the posterior 
septum can be discharged through the contralateral cervix, but the discharge is 
not smooth. Type 3 all merged with oblique septal kidney loss. This patient is 
HWWS I, which is prone to misdiagnosis during clinical diagnosis. Therefore, 
she encounters developmental malformations of reproductive organs in clinical 
work. Careful physical examination before surgery and adequate exploration 
during surgery are required to reduce misdiagnosis [12]. 

3.3. Diagnosis 
3.3.1. Clinical Symptoms 
The clinical manifestations of HWWS: 1) Dysmenorrhea: The degree of dysme-
norrhea varies, which may be the main reason of seeing a doctor for patients. 2) 
Prolonged menstrual period or vaginal discharge, discharge of pus: mostly ma-
nifested as menstrual dripping. 3) Vaginal wall cyst: It is the most important 
positive sign, but it can also cause misdiagnosis or missed diagnosis due to atyp-
ical. 4) Pelvic mass: It forms when a large amount of vaginal fluid spreads to the 
ipsilateral uterus or fallopian tube. 5) Absence of kidney on one side. 6) Pelvic 
endometriosis: rarely occurs, and may be related to long-term menstrual reflux 
[13]. This patient was 11 years old and had menarche. Because of her young age, 
the uterus, cervix, and vagina were not fully developed, so she could not perform 
transvaginal diagnosis. Gynecological examination was limited, and it was not 
easy to find positive signs in the vagina. The patient complained of pain in the 
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lower abdomen, accompanied by ultrasound prompting a large amount of blood 
in the vagina, which is clinically very similar to hymen atresia. If only the ob-
struction of the lower genital tract is considered, the uterine development ab-
normality is missed and misdiagnosis is easy to occur. Clinically, patients with 
genital tract dysplasia with no menarche during adolescence and emergency 
treatment should be fully considered and fully evaluated before surgery. In par-
ticular, MRI can clearly diagnose vaginal oblique septum syndrome and assist in 
the evaluation of its clinical classification [12] [14] [15]. When a patient has one 
side of the kidney, especially in adolescent women, combined with genital mal-
formations, pelvic masses, and primary dysmenorrhea, HWWS should be con-
sidered first. 

3.3.2. Auxiliary Inspection 
1) Ultrasound: It is the most simple and non-invasive method at present. It 

can clearly show specific changes such as uterus malformation, effusion under 
the cervix, and absence of kidney. Color Doppler ultrasound mostly displays 
images of the pelvic cavity and double uterus; both are below the oblique side of 
the cervix. Visible liquid dark zone or low echo zone. The menstrual blood re-
tention showed a large dark area, full and spherical shape; this type of patients 
did not explore the ultrasound image of one side of the normal kidney [16]. 
However, the resolution of ultrasonography is low, and local details and adjacent 
relationships are not as clear as CT and MRI [17]. 2) CT: CT has a higher resolution 
than ultrasound, and can obtain clearer images. The powerful post-processing 
technology can obtain important information more intuitively and comprehen-
sively, which is of great help to the diagnosis and pre-treatment evaluation of the 
disease. However, CT shows that the relationship between the posterior cavity 
effusion and the cervix is not as clear and accurate as MRI, and the display of 
endometrial condition is not good. CT examination has a certain degree of radi-
ation. The patients diagnosed with HWWS are mostly children, young women, 
or pregnant women, there exist limitations. 3) MRI: The positive rate of diagno-
sis is high, and the image levels are rich. It can clearly show the relationship be-
tween the posterior cavity effusion and the cervix, and can make a preliminary 
judgment on the composition of the cavity effusion, which provides evidence for 
a correct diagnosis before surgery and the development of surgical plans [2]. 4) 
Hysterosalpingography: It can diagnose uterine malformations and find the lo-
cation of the leak, but it is mostly used for type III, type I and type II are easy to 
missed diagnosed. 5) KUB-IVP: It can indicate the absence of kidney and ureter 
on the affected side. 6) Combined hysteroscopy and laparoscopy: it can be diag-
nosed and treated at the same time. Laparoscopy can clearly show the types of 
uterine malformations and the nature of pelvic masses, observe whether there is 
pelvic endometriosis, pelvic adhesions, etc., and perform corresponding surgical 
treatments at the same time. Hysteroscopy can understand the conditions of the 
vagina, cervix and uterine cavity, and can also be treated [13] [18]. 
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3.4. Differential Diagnosis 

Due to the diversity of clinical manifestations of HWWS, it is easy to be mis-
diagnosed. Clinically, it is easy to be confused with the following common dis-
eases: 1) Functional uterine bleeding: In type II and III oblique septum syn-
drome, there is repeated irregular vaginal bleeding. 2) Pelvic inflammatory dis-
ease: When the oblique vaginal septum syndrome is repeatedly bleeding with in-
fection, symptoms of pelvic inflammatory disease such as purulent vaginal dis-
charge, fever, and abdominal pain may appear. 3) Pelvic mass: hemorrhage or 
empyema on the affected side, ectopic cyst, pelvic examination and color Dopp-
ler ultrasound can be mistaken for pelvic tumor or abscess. 4) Endometriosis: 
Patients with oblique vaginal septum syndrome have progressively aggravated 
dysmenorrhea due to poor menstrual blood drainage or menstrual blood reflux. 
Color Doppler ultrasound suggests that there are dot-like dense echoes in the 
cyst, which is often confused with endometriotic cysts. 5) Others such as ectopic 
pregnancy, infertility, appendicitis, residual horn uterine bleeding (or pregnan-
cy), vaginal wall cysts, etc., should sometimes be differentiated from HWWS 
[19]. HWWS I patients mainly present with dysmenorrhea, which is easily mis-
diagnosed as primary dysmenorrhea, vaginal wall cysts, and pelvic masses. Type 
II and Type III patients mainly manifested as vaginal bloody or purulent dis-
charge, which is easily misdiagnosed as vaginitis, pelvic inflammatory disease, 
adolescent dysfunctional uterine bleeding, etc. [20]. 

3.5. Treatment 

HWWS patients are mostly adolescents and women of childbearing age. The 
principle of treatment is to repair and reconstruct functions based on the type of 
genital tract malformations, try to protect the function and integrity of the or-
gans, and relieve the obstruction of the outflow tract. Therefore, the minimally 
invasive hysteroscopy combined with vaginal oblique diaphragm resection has 
advantages. There are three kinds of surgical methods: oblique vaginal septum 
resection, oblique vaginal septum resection combined with hysteroscopy and 
hysterectomy in the posterior cavity. Oblique vaginal septum resection is the 
most fundamental surgical method for the treatment of HWWS. In type III pa-
tients, the cervical fistula should be repaired at the same time during the opera-
tion [4]. After the operation, the vagina was filled with iodophor gauze for 24 to 
48 hours, and antibiotics were used to prevent infection. Potassium permanga-
nate powder was bathed for 7 to 10 days [21]. 

4. Conclusion 

All in all, the diagnosis of HWWS may currently be a challenge for gynecolo-
gists. Gynecologists, pediatricians, and radiologists should consider the differen-
tial diagnosis of HWWS in genital tract abnormalities to improve the diagnosis 
rate of HWWS. The uterus on the oblique side of the vagina may still be preg-
nant, and resection should be avoided as much as possible to improve the pa-
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tient’s ability to conceive. Whether to remove the uterus on the oblique side of 
the vagina is still controversial. There are few follow-up cases of postoperative 
pregnancy in HWWS patients, and further samples need to be accumulated for 
analysis and summary. At present, the mechanism of the asymmetric deformity 
of the oblique vaginal septum is not fully understood, and further research is 
needed. 
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Abstract 
Introduction: Venous thromboembolic disease (VTED), associating deep 
vein thrombosis and pulmonary embolism, represents a major public health 
issue. The objective of our work is to correlate confirmed VTED with clinical 
probability scores using elements of interview and clinical examination. Me-
thods: This was a retrospective study from January 1, 2012 to October 27, 
2013. Venous thromboembolic disease was diagnosed by lower limb venous 
Doppler ultrasound for deep vein thrombosis and thoracic CT angiography 
for pulmonary embolism. Results: Our series included 74 cases of venous 
thromboembolic disease including 42 cases of deep vein thrombosis and 29 
cases of pulmonary embolism. The average age was 48.5 ± 15.9 years. The sex 
ratio was 0.72. The patients came from the outpatient clinic in 67.57% of cas-
es. The Wells score for pulmonary embolism showed excellent performance 
in the “Surgery/Cancer” subgroup where the low probability was zero. The 
revised Geneva score for pulmonary embolism, showing the same propor-
tions of low (14.2%) and intermediate (85.7%) probability, did not discrimi-
nate the subgroup of patients with underlying heart disease from the one 
from a surgical or carcinological environment. Conclusion: Clinical proba-
bility scores are more suitable in surgical and oncological settings than in 
medical settings. 
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1. Introduction 

Venous thromboembolic disease (VTED) is a concept associating two insepara-
ble entities, deep venous thrombosis (DVT) and its immediate complication, 
pulmonary embolism (PE) [1]. 

DVT is a more or less extensive obliteration of a vein, by the constitution and 
development in the lumen of a thrombus, most often of the fibrino-cruoric type. 
PE is a sudden obliteration of the trunk or a branch of the pulmonary artery by 
an embolus, most often from a DVT of the lower extremities [2]. 

MVTE represents a major public health issue. In fact, in industrialized coun-
tries, it is the 4th leading cause of death and the 3rd leading cause of cardiovas-
cular death behind myocardial infarction and stroke. 

Its incidence is often underestimated because it can be asymptomatic, mis-
diagnosed or not reported as the underlying cause of death. 

The clinical signs usually described have variable sensitivities and specificities 
making the diagnosis risky. Faced with this clinical difficulty, clinical probability 
scores and decisional algorithms have been established in order to best guide 
practitioners in the choice of additional examinations, currently allowing great 
precision diagnosis with minimal cost and risk to the patient. 

The diagnosis is based on the venous EchoDoppler of the lower limbs and the 
CT angiography which are expensive examinations and which are not very ac-
cessible in our regions. 

The clinical likelihood assessment is the first step in treating a patient with 
suspected VTE. This assessment is based either on the clinician's own conviction 
or on clinical probability scores (SPC). The two possibilities are equivalent even 
if the reproducibility of the scores is slightly higher. 

The revised Geneva score as well as the Wells score involves elements of the 
interview and clinical examination, while others require measurement of tran-
scutaneous oxygen saturation (Charlotte’s rule) or performance (and interpreta-
tion) of a chest X-ray (Miniati score, original version of the Geneva score) or ar-
terial gas measurement (original version of the Geneva score). 

In Africa, epidemiological data on VTED are scarce and difficult to collect. 
The study from Samaladougou, Burkina Faso, found an average performance 

of these scores in pulmonary embolism [3]. 
No study has been devoted to it in Senegal. 
The objective of our work is to correlate confirmed MVTE with clinical prob-

ability scores using interview’s elements and physical examination. 

2. Patients and Methods 

We had conducted a retrospective study carried out at the cardiology clinic of 
the Aristide Le Dantec Hospital (HALD) from January 1, 2012 to October 27, 
2013. We had recruited patients hospitalized in our department for confirmed 
MVTE. 

All patients hospitalized and treated for pulmonary embolism and/or deep 
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venous thrombosis confirmed by thoracic CT angiography and venous Doppler 
ultrasound of the lower limbs respectively were included. 

We did not include in the study patients whose records were unusable and 
suspected cases of pulmonary embolism or deep vein thrombosis not confirmed 
by CT angiography or venous echoDoppler of the limbs lower. 

The data collection base consisted of hospitalized patient records and the para-
meters studied concerned socio-demographic data (age, gender, socio-economic 
level, consultation time), hemodynamic constants, functional signs as well as 
clinical examination data. The results of additional examinations, the factors fa-
voring the risk of the occurrence of VTED, treatment and hospital development 
were also studied.  

The revised Geneva and Wells clinical scores as diagnostic tests were dicho-
tomized as follows: 
• Geneva revised score: Low clinical probability if score is between 0 and 3; 

Moderate clinical probability if score is between 4 and 10; High clinical 
probability if score > 11. 

• Wells score: Low clinical probability if score < 2; Moderate clinical probabili-
ty if score is between 2 and 6; Clinical probability if score > 6. 

Venous lower extremity echoDoppler and chest CT angiography were the ref-
erence exams. 

The data collected was analyzed using Epi Info software version 7.1.2.0. 
The descriptive study was carried out with the calculation of frequencies and 

proportions for the qualitative variables and the calculation of averages and 
standard deviations for the quantitative variables. 

We ensured that the confidentiality of study participants was guaranted by 
using personal identification numbers on data collection forms instead of names. 
Personal identifiers will not be included in study reports. All study records will 
be kept confidential. 

3. Results 

The overall prevalence relative to the number of hospitalized patients (N = 1834) 
during the same period was 4%, or 1.7% for PE and 2.4% for DVT. More than 
half of the patients (42) or 56.75% had DVT, 39.18% (29) had PE. Only 4.05% 
(3) had an associated form. 

There was an overall female predominance of MVTE: 43 patients (58.10%) or 
a sex ratio of 0.72. 

Over all of our patients, 83.78% (62 patients) had at least one risk factor for 
VTE. The most frequent risk factor found in our population for VTE was pro-
longed immobilization (Table 1) with 24 cases (32.43%), followed by age > 60 
years with 23 cases, or 31%. Seventeen cases of adiposity were found, or 23%. 

Almost all of the patients hospitalized for DVT had an intermediate or high 
probability according to the Wells score before confirmation with 80% high 
probability. All patients hospitalized for DVT with underlying heart disease and  
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Table 1. Frequency of risk factors for VTED. 

Risk factors Number of cases Percentage (%) 

Prolonged immobilization 24 32 

Age > 60 ans 23 31 

Adiposity (BMI ≥ 30) 17 23 

Pregnancy and Postpartum 15  

Recent surgery 9 12 

Past history of Deep vein thrombosis 
and pulmonary embolism 

9 12 

Oral contraceptives 8 11 

Malignant neoplasia 7 9,5 

Limbs trauma 3 4 

 
those arriving from a surgical or oncological setting had a high probability 
(Table 2). 

Regarding the other patients coming from the outpatient and emergency de-
partment, 72.7% had a high probability, while 27.2% had an intermediate proba-
bility. 

As for PE, according to Wells’ score, it was found that half of the cases of PE 
had an intermediate probability. Only 04 patients or 12.5% had a high probabil-
ity. More than a third of patients (37%) had a low probability. In the subgroup of 
patients with PE and coming from a surgical or carcinologic setting, all had an 
intermediate (57.1%) or high (42.8%) one. The subgroup with a heart disease 
underlying had 28.5% of low probability. More than half of the patients hospita-
lized for PE from the outpatient or emergency department, or 52.6%, had a low 
probability according to the Wells score (Table 3). 

According to the revised Geneva score, 3 in 4 PE cases (75%) had an interme-
diate probability. The low and high probabilities were 18.75% and 6.25%, re-
spectively. The subgroup of patients with PE from a surgical or oncological set-
ting and those with underlying heart disease had the same probability of PE oc-
currence according to the revised Geneva score. Indeed, there was no high 
probability, the majority of patients having an intermediate one with 85.7%. As 
for patients hospitalized for PE coming from the outpatient clinic or the emer-
gency department, almost one in 4 cases, or 26.3%, had a low probability and 
only 5.2% had a high probability (Table 4). 

4. Discussion 

Our series reports a MVTE prevalence of 4%, including 2.7% DVT and 1.4% PE 
in 22 months. This hospital prevalence is clearly increasing compared to those of 
previous studies. This increase in the prevalence of the disease can be explained 
in part by the awareness of practitioners but above all thanks to the considerable 
advances in the field of imaging. 
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Table 2. The clinical probability of the Wells score of DVT according to the origin of the 
patients. 

Clinical  
probability 

Origin of patients 
Number of cases  

(n = 45) 
Percentage 

(%) 

Intermediaite 

Cardiology 0 0 

Surgery/Cancerology 0 0 

Others 9 27.2 

High 

Cardiology 2 100 

Surgery/Cancerology 10 100 

Others 24 72.7 

 
Table 3. The clinical probability of the Wells score of PE according to the origin of the 
patients. 

Clinical  
probability 

Origin of patients 
Number of cases 

(n = 32) 
Percentage  

(%) 

Low 

Cardiology 2 28.5 

Surgery/Cancerology 0 0 

Others 10 52.6 

Intermediate 

Cardiology 3 42.8 

Surgery/Cancerology 4 57.1 

Others 7 36.8 

High 

Cardiology 2 28.5 

Surgery/Cancerology 3 42.8 

Others 2 10.5 

 
Table 4. The clinical probability of the revised Geneva score of the PE according to the 
origin of the patients. 

Clinical  
probability 

Origin of  
patients 

Numbre of 
cases (N = 32) 

Percentage (%) 

Low 

Cardiology 1 14.2 

Surgery/Cancerology 1 14.2 

Others 5 26.3 

Intermediate 

Cardiology 6 85.7 

Surgery/Cancerology 6 85.7 

Others 13 68.4 

High 

Cardiology 0 0 

Surgery/Cancerology 0 0 

Others 1 5.2 
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In our study, 83.78% had at least one risk factor for VTE. Of the PIOPED pa-
tients [4] 82% with PE had at least one risk factor for VTE. Prolonged immobi-
lization, age > 60 years, obesity, pregnancy and postpartum were the risk factors 
frequently encountered in our series, with respectively 32%, 31%, 23% and 20%. 
Nourelhouda [5] noted that immobilization was the most implicated factor, 
ahead of surgery and oral contraception. 

According to data from the literature, a DVT is authenticated in 3% of cases 
for a low score level, 17% of cases for an intermediate level and 74% of cases for 
a high probability level. Raveloson [6] found, according to the Wells score, 
95.65% of their patients with a high clinical probability, 4.35% with an interme-
diate clinical probability and no cases with a low probability. Our DVT popula-
tion had similarities with that of Raveloson [6] since no low probability was 
found. In the series of Ambid-Lacombe [7], in 40 diagnosed DVT, we found a 
very low rate of DVT (0.6%) for a score less than 0. The usual strategies for 
managing suspicions of DVT include the combined use of a clinical probability 
score and D-dimer assay. Using these strategies, the incidence of DVT in the low 
risk group is around 3%. Considering that the low-risk group was the group 
where the diagnosis of DVT was invalidated, there is therefore, according to the 
literature, a 3% chance of missing out on DVT if the D-dimer dosage was not 
carried out. The Ambid-Lacombe [7] population included 48% of patients for 
whom D-dimers were not interpretable. In our study, 97.2% of patients did not 
benefit from the D-dimer assay. 

We deduce that, according to the data of our study, the Wells score with in-
termediate or high clinical probability, with or without a positive D-dimer assay, 
is sufficient to evoke the diagnosis of DVT and to make the Venous Doppler 
echo directly. In other words, the excellent performance of the only used Wells 
score [8] is, in terms of NPV, equivalent to that of the association of the Wells 
score and D-dimers. In the PIOPED study [4] which found 28% of confirmed 
cases out of 887 patients, where the evaluation of clinical probability was empir-
ical (that is to say without using precise “scores”), 8.3% of confirmed cases had a 
low probability, 67.4% had an intermediate probability and 24.2% had a high 
probability. In our series, Wells’ low probability rate was much higher at 37.5%, 
while the revised Geneva rate was 18.75%. Despite the relative superiority of the 
revised Geneva score over the Wells score for low probability, the risk of mis-
diagnosis for these two scores would be much too high if the CT chest angio-
gram was not performed, all the more so as the dosage of D-dimers is hardly 
performed in our environment. 

Taking into account the origin of the patients in our series, the Wells score of 
the PE showed its excellent performance in the “Surgery/cancerology” subgroup 
where the low probability was zero, while in the cases with underlying heart dis-
ease it was 28.5%. The revised Geneva score of the PE does not discriminate the 
subgroup of patients with heart disease underlying of that coming from a surgic-
al or oncological setting, since they both have the same low probability propor-
tions (14.2%) and intermediate (85.7%). The superiority of the revised Geneva 
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score over the Wells score in predicting PE in patients with underlying heart 
disease was demonstrated by a lower probability ratio, but also by the equality of 
performance of the revised Geneva score in the two subgroups “Cardiology” and 
“Surgery/oncology”, when we know that these scores correspond better to sur-
gical and oncological settings than to cardiological settings, since these scores 
did not mention any past history of heart disease or the underlying heart disease 
that plays an important role in the occurrence of VTE. 

4.1. Study Limitations 

The small number of our population, the absence of a control group, the trans-
versal, descriptive and monocentric nature of our study are all obstacles to ob-
jectively evaluating the performance of the scores and their adaptability in our 
environment. 

4.2. Contribution of Our Study to Knowledge 

• The excellent performance of the Wells score in cardiology. 
• The Wells score with intermediate or high clinical probability is sufficient to 

suggest the diagnosis of DVT and to make the venous Doppler ultrasound 
directly. 

• The revised Geneva score of the EP does not discriminate against patients 
based on their origin. 

• For EP, the use of clinical probability only, predisposes to an increased risk of 
missing the diagnosis. 

• The clinical probability of EP can only be understood within diagnostic 
strategies that also use objective diagnostic tests. 

5. Conclusion 

As much the excellent performance of the Wells score used alone in the predic-
tion of DVT should give reason to think about alternative strategies for the di-
agnosis of DVT of the lower limbs that deserve to be evaluated, at least for the 
patients who cannot benefit from a D-dimer assay, especially for PE, the use of 
clinical probability alone predisposes to an increased risk of missing the diagno-
sis. Our study has, moreover, shown that within the population of PE confirmed 
in our department, more than one patient in 3 according to Wells and nearly 
one patient in 5 according to Geneva revised had a low probability of presenting 
an EP. These are all patients who would have gone undiagnosed if objective di-
agnostic tests had not been performed. This is the reason why the clinical proba-
bility of PE can only be understood within diagnostic strategies that also use ob-
jective diagnostic tests. Clinical probability therefore does not replace objective 
tests, and never, alone, makes it possible to make a therapeutic decision. 

Authors’ Contribution 

All the authors contributed to the conduct of this work. All authors have read 

https://doi.org/10.4236/crcm.2021.1011046


S. L. Sy et al. 
 

 

DOI: 10.4236/crcm.2021.1011046 380 Case Reports in Clinical Medicine 
 

and approved the latest version of this manuscript. 

Conflicts of Interest 

The authors declare no conflict of interest. 

References 
[1] Moumneh, T., Penazola, A. and Roy, P.M. (2017) Thrombose veineuse profonde. 

EMC—Traité de Médecine Akos, 12, 1-6. 

[2] Parent, F. and Jovan, R (2017) Embolie pulmonaire: Histoire naturelle, diagnostic, 
traitement. EMC—Pneumologie, 14, 1-13.  
https://doi.org/10.1016/S1155-195X(03)00074-4 

[3] Samadoulougou, A.K., Millogo, G.R.C., Seghda, T.A.A., Yameogo, R.A., Damoue, 
S.N.,T., Boro, T., et al. (2015) Performance des scores cliniques de Génève révisé et 
de Wells dans le diagnostic de l’embolie pulmonaire au Centre hospitalier Universi-
taire Yalgado Ouédraogo (Burkina Faso). Angéiologie, 67, 52-59.  

[4] The PIOPED Investigators (1990) Value of the Ventilation/Perfusion Scan in Acute 
Pulmonary Embolism. Results of the Prospective Investigation of Pulmonary Em-
bolism Diagnosis (PIOPED). JAMA, 263, 2753-2759.  
https://doi.org/10.1001/jama.1990.03440200057023 

[5] Nourelhouda, C. and Abbassia, D. (2013) Maladie thromboembolique veineuse 
dans la région de Sidi Bel Abbes, Algérie: Fréquence et facteurs de risque. The Pan 
African Medical Journal, 16, 45. https://doi.org/10.11604/pamj.2013.16.45.2620 

[6] Raveloson, N.E., Vololontiana, M.D. and Rakotoarivony, S. (2011) Aspects épidémioc-
liniques et évolutives des maladies thrombo-emboliques veineuses à l’Unité de Car-
diologie du CHU Antananarivo. Revue d’Anesthésie-Réanimation et de Médecine 
d’Urgence, 3, 35-39. 

[7] Ambid-Lacombe, C., Cambou, J.P. and Bataille, V. (2009) Excellentes performances 
du score de Wells et du score de Wells modifié dans le diagnostic de thrombose 
veineuse profonde proximale ou distale chez des patients hospitalisés ou ambula-
toires au CHU de Toulouse: Étude TVP-PREDICT. Journal des Maladies Vascu-
laires, 34, 211-217. https://doi.org/10.1016/j.jmv.2009.02.004 

[8] Wells, P.S. (2007) Integrated Strategies for the Diagnosis of Venous Thromboem-
bolism. Journal of Thrombosis and Haemostasis, 5, 41-50.  
https://doi.org/10.1111/j.1538-7836.2007.02493.x 

 
 

https://doi.org/10.4236/crcm.2021.1011046
https://doi.org/10.1016/S1155-195X(03)00074-4
https://doi.org/10.1001/jama.1990.03440200057023
https://doi.org/10.11604/pamj.2013.16.45.2620
https://doi.org/10.1016/j.jmv.2009.02.004
https://doi.org/10.1111/j.1538-7836.2007.02493.x


Case Reports in Clinical Medicine, 2021, 10, 381-386 
https://www.scirp.org/journal/crcm 

ISSN Online: 2325-7083 
ISSN Print: 2325-7075 

 

DOI: 10.4236/crcm.2021.1011047  Nov. 11, 2021 381 Case Reports in Clinical Medicine 
 

 
 
 

Type 1 Diabetes Mellitus Patient Presented 
with Insulin Edema only after Intensive 
Lifestyle Changes: A Case Report and Brief 
Review of the Literature 

Aida Al Jabri1,2,3, Zahra Buali1 

1Department of Pediatrics, King Abdulaziz Hospital, Ministry of the National Guard-Health Affairs, Al-Ahsa, KSA 
2King Abdullah International Medical Research Center, Al-Ahsa, KSA 
3King Saud Bin Abdulaziz University for Health Sciences, Al-Ahsa, KSA 

           
 
 

Abstract 
Insulin edema is considered a rare type of generalized edema that occurs after 
initiation or intensification of insulin treatment in patients with diabetes mel-
litus (DM). In this case report, we present a clinically significant edema that 
developed following a dramatic improvement in glycemic control after inten-
sive improvement in lifestyle in a 13-year-old girl, with type 1 DM confirmed 
by positive anti-glutamic acid decarboxylase (anti-GAD) antibodies. She had 
poor glycemic control during 2 years of insulin therapy, and following life-
style improvements (with no changes to her medications types or doses), she 
developed generalized body edema, and facial puffiness that resolved sponta-
neously, without any intervention. 
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1. Introduction 

Generalized edema is a rare complication of insulin therapy, which usually oc-
curs in newly diagnosed type 1 diabetic patients and after the initiation of insulin 
therapy. Also it can occur in patients with type 2 diabetes after the intensifica-
tion of insulin therapy. Generalized edema must be differentiated from other 
causes of edema such as cardiac or renal disease which are the most common 
causes of body edema, and must initially be ruled out [1]. 

Here we report a 13-year-old, girl, who was diagnosed with type 1 DM in 
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2016. Her DM was uncontrolled for 2 years, and she had a history of multiple 
admissions to the pediatric intensive care unit, due to diabetes ketoacidosis 
(DKA). She recently presented with generalized body edema including the face, 
of no apparent cause, after sudden improvement in her glycemic control with 
only lifestyle modifications, and without any change in insulin types or doses. 

2. Case Presentation 

A 13-year-old Saudi girl diagnosed with type 1 diabetes in 2016, had positive 
anti-GAD antibodies, and in 2018, had uncontrolled blood glucose with a high 
hemoglobin A1c (HgA1c) level of more than 15%. Her lifestyle was unsatisfac-
tory, including the consumption of many junk foods with lots of carbs, fried 
foods, and soft drinks and a lack of any physical exercise. Despite her good insu-
lin dose of 1.5 units/kg/day and good compliance to her medication, she still had 
uncontrolled blood glucose and was frequently admitted to the pediatric inten-
sive care unit (PICU) as a case of diabetic ketoacidosis (DKA) with a total of 5 
admissions since her diagnosis, and her HgA1c level reached 16.9% on one oc-
casion. We decided to provide her with intensive psychological support and gave 
her frequent clinical appointments with the pediatrics endocrinology clinic and a 
diabetes educator. She decided to improve her quality of life by changing her 
lifestyle and preventing any diabetic complications, therefore, she changed her 
types of food that she consumed, eliminated most of carbs, became physically 
active and, walking around for an hour per day. 

In September 2020 she was admitted to the PICU due to frequent hypoglyce-
mic attacks, with no history of fatigue or decreased energy, no symptoms of 
cough, shortness of breath, or chest pain, and no history of new medication use. 
A physical examination determined that she had pitting edema on her lower 
limbs, lower back, and a puffy face. She had warm skin with no tingling or 
burning sensations at the site of edema and no pain, aching, or numbness. Other 
systemic exams showed she was within normal, a bodyweight of 58 kg, and had a 
BMI of 23 kg/m2, with no abnormalities in her chest, heart or abdomen. A nor-
mal thyroid exam and showed no lipohypertrophy at the injection site. Investi-
gations were conducted to rule out any organic cause of the edema, included re-
nal function test, liver function test, and cardiac exams with ECG. All were nor-
mal apart from her albumin being on the lower side with a level of 35 g/L. Other 
labs tests showed a high HgA1c level of 15.8%. ACTH and cortisol tests were 
performed to rule out Addison’s disease and the results were within normal 
ranges. The celiac profile showed negative antibodies. Thyroid function tests re-
vealed a normal TSH, low FT4 level of 8.2 pmol/L and positive thyroid antibod-
ies. Insulin doses were adjusted with the total daily dose decreasing from 1.5 to 
1.3 and then 0.7 units/kg/day to control her blood glucose level, and her 
long-acting insulin dose was changed to another type of long-acting insulin 
(Tresiba) to minimize her hypoglycemic attacks. On clinical follow-up, she 
showed much improvement in her glycemic status, and her edema resolved 
without any medical interventions. Her last measured HA1c level was 7.8%, 
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levothyroxine was initiated with a dose of 50 mcg daily, and her last FT4 level 
was 10.3 pmol/L. 

Her HgA1c level decreased from 15.8% to 9.1% and then decreased again in 
December 2020 to 7.9%. 

3. Discussion 

Insulin edema is a known complication of the initiation or intensification of in-
sulin therapy. It was first described in 1928 [2] and occurs in both type 1 and 
type 2 diabetes mellitus, especially in newly diagnosed cases of type 1 diabetes 
mellitus [1]. It is a benign transient condition, that is usually self-limiting and 
resolves spontaneously with a rare or no need to use any intervention, treatment, 
or diuretic therapy [3]. 

Although the manifestations can vary widely from mild peripheral edema to 
cardiac failure and massive serosal effusions and may occur in local areas, such 
as the periorbital, pretibial, and sacral regions, or as generalized edema, there 
was a young patient who is diagnosed as a newly diagnosed type 1 diabetes, 
when generalized edema and pericardial effusion developed after initiation of 
insulin therapy, the treatment was only supportive and all symptoms resolved 
within 20 days [3] [4]. As well, it can present at any age with the youngest age 
was reported was a 9 years old male who developed insulin edema few days after 
diagnosis of type 1 diabetes and was treated as a case of DKA [2]. 

There are no criteria or risk stratification systems for the diagnosis of insulin 
edema, and it is diagnosed by the exclusion of other common causes of body 
edema. However, aged being from 20 to 40 years, poor control diabetes either by 
having frequent hypoglycemia or following DKA treatment, newly diagnosed 
diabetes with higher doses of insulin therapy, poor glucose control, and low 
body mass index have been suggested as risk factors for insulin edema [5] [6]. 

The true incidence of insulin edema remains unknown but some reports have 
estimated the incidence to be in the range of 3% - 3.5% [1].  

There have been several presentations of insulin edema, William et al. re-
ported a 15-year-old girl with a history of poorly controlled type 1 diabetes mel-
litus who presented with generalized anasarca which started gradually over her 
limbs till it extended to all of her body including her face and genitalia associated 
with a significant increase in her weight, her labs were within normal level apart 
of albumin which was in the lower normal, these symptoms were noticed after 
1-week of compliance with insulin therapy [7]. Furthermore, another adult pa-
tient with latent autoimmune diabetes was reported to have insulin edema asso-
ciated with neuropathy. She was a 35-year-old, diagnosed with diabetes mellitus 
and subsequently developed latent autoimmune diabetes. She was on an oral 
hypoglycaemic agent and her glucose level was high with an HbA1c of 13%. She 
was admitted to the hospital under plastic surgery service when she presented 
with a painful discoloration of her right finger. During that admission, she de-
veloped DKA, after treatment of the DKA insulin was initiated and after 3 days 
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she developed significant pitting edema up to her umbilicus associated with 
neuropathy that was diagnosed by nerve conduction studies. Other causes of 
edema were excluded, and because her edema was severe so, she was treated with 
furosemide and fluid restriction [6]. Another adult case was reported by Wong 
and Balakrishnan. The patient was a 40-year-old woman, newly diagnosed with 
type 1 diabetes mellitus who developed generalized edema just after diagnosis 
and treatment initiation [1]. Sugiyama et al. reported that a 50-year-old female 
patient who is known to have acute myelogenous leukemia (AML) post bone 
marrow transplantation and type 2 diabetes mellitus, was on multiple medica-
tions as prophylaxis and treatment from transplant rejection. Her blood glucose 
became poorly controlled so, intensive insulin therapy was given to her. After 
around 4 weeks, she was found to have insulin edema over her lower limbs [8]. 
The same presentation was found in a 57-year-old male patient with a 5-year 
history of type 2 diabetes, he was poorly controlled and his urinalysis showed 
positive ketones and protein. He developed bilateral lower limb edema which 
was induced by the rapid improvement of glycemic control with insulin therapy 
[9]. Despite that, insulin edema is a rare finding and usually, it is self-resolved, 
although it can be serious with significant complications as in this patient who 
was a 35-year-old woman diagnosed recently with type 1 diabetes who presented 
with polydipsia and polyuria for over 1 year, and at the last 2 months before 
presentation, she lost approximately 2 kg of weight. She presented with signs of 
severe DKA indicated by Kussmaul’s breathing and low pH levels and was 
treated with insulin. On the 2nd day, her renal function started to deteriorate, 
she had high creatinine levels and then presented with generalized edema, serous 
effusions, and acute renal failure. This case was different due to the presence of 
more serious complications [10]. Pediatric patients also can have insulin edema. 
A case report of a 12-year-old boy newly diagnosed with type 1 diabetes, pre-
sented with edema of the lower extremities approximately one week after the 
initiation of insulin therapy. This case was considered a typical presentation of 
insulin edema that appeared soon after the initiation of insulin therapy in a pa-
tient newly diagnosed with type 1 DM [11]. Furthermore, B. Hirshberg et al. re-
ported a 49-year-old female, who was diagnosed with diabetes mellitus and de-
veloped severe generalized edema following the initiation of insulin therapy. The 
edema was severe enough to be treated with diuretics but unfortunately, it was 
impossible to continue the treatment because of the severe side effects of this 
medication the patient experienced [12]. Even the patients who are on an insulin 
pump can develop insulin edema, Greco and his colleagues described the case of 
a 39-year-old woman with poorly controlled type 1 diabetes mellitus who devel-
oped generalized edema with severe weight gain a few days after the start of an 
insulin pump therapy [3].  

4. Conclusion 

Several cases have been reported about generalized edema in patients with di-
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abetes. However, most of the cases reported on patients with either newly diag-
nosed type 1 or type 2 diabetes mellitus that developed edema after the initiation 
or intensification of insulin treatment or even after sudden compliance with in-
sulin therapy. There were no case reports about the development of insulin 
edema after only improvements in the patient’s lifestyle and without any change 
in insulin dose. 
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Abstract 
Background and Aim: Reports on recovery from Stanford type A aortic dis-
section (TAAD) leading to cardiopulmonary arrest (CPA) are few. In retro-
grade TAAD (r-TAAD) cases, some authors reported the efficacy of thoracic 
endovascular aortic repair (TEVAR). However, only a few reports chose 
TEVAR for the treatment of r-TAAD resulting in cardiac arrest before hos-
pital arrival. We report a case of r-TAAD presenting with cardiac arrest be-
fore hospital arrival not indicated for surgery but TEVAR as treatment. Case: 
A 65-year-old woman with a history of Marfan syndrome presented to the 
emergency department after a CPA. Sequential return of spontaneous circu-
lation was achieved 27 min after CPA. Contrast-enhanced computed tomo-
graphy showed retrograde r-TAAD with an entry tear to the false lumen in 
the thoracic descending aorta. Therefore, thoracic endovascular aortic repair 
(TEVAR) was performed with r-TAAD. Afterward, the clinical course was 
stabilized. This patient suggests that TEVAR is an effective option for the 
treatment of patients with hemodynamically unstable r-TAAD, even after 
CPA. Conclusion: TEVAR can lead to a successful recovery from cardiac ar-
rest due to r-TAAD. 
 
Keywords 
Acute Aortic Dissection, Cardiac Tamponade, Cardiopulmonary Arrest on 
Arrival, Retrograde Stanford Type A Aortic Dissection, r-TAAD, Thoracic 
Endovascular Aortic Repair, TEVAR 

 

1. Introduction 

Reports on recovery from Stanford type A aortic dissection (TAAD) leading to 
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cardiopulmonary arrest (CPA) are few, with a very poor prognosis [1]. Especial-
ly for the treatment of CPA due to TAAD, a fatal or unfavorable outcome is as-
sociated with CPA, coma, and stroke; therefore, surgery may not be performed 
from presuming poor prognosis [2]. However, some patients achieve good out-
comes with surgery, even after the occurrence of CPA preoperatively [3]. Pa-
tients with CPA should not be routinely excluded from surgical indications [3]. 

Generally, surgery is the first treatment choice for TAAD with cardiac tam-
ponade [4]. Retrograde TAAD (r-TAAD) is a TAAD subgroup with an entry 
tear at the descending thoracic aorta. In these cases, some authors reported the 
efficacy of thoracic endovascular aortic repair (TEVAR) [5]. However, only a 
few reports chose TEVAR for the treatment of r-TAAD resulting in cardiac ar-
rest before hospital arrival. 

Herein, we report a case of r-TAAD presenting with cardiac arrest before hos-
pital arrival not indicated for surgery but TEVAR as treatment. 

2. Case Report 

A 65-year-old woman with Marfan syndrome suffered from sudden back pain 
with numbness in both legs, which did not improve on rest. Therefore, an 
emergency medical service (EMS) was called (22 min before arrival hospital). 
The patient’s condition worsened and eventually showed no response before the 
EMS arrival. Cardiopulmonary resuscitation (CPR) was not performed by a bys-
tander until the emergency medical personnel arrived. When the ambulance ar-
rived, her breathing ceased and pulseless electrical activity (PEA) was observed 
(11 min before hospital arrival). On hospital arrival, the patient was still in PEA 
state under EMS resuscitation. At 5-min after hospital arrival, the patient was 
successfully resuscitated with return of spontaneous circulation (ROSC) after the 
administration of 1 mg of epinephrine, presuming a 27-min cardiac arrest 
(Figure 1) (5 min after hospital arrival). 

Echocardiography revealed a large amount of pericardial effusion. Neither 
obvious aortic regurgitation nor abnormal wall motion was observed. Con-
trast-enhanced computed tomography (CT) scan revealed acute aortic dissection 
from the ascending aorta to the renal arteries with pericardial effusion (Figures 
2(a)-(c)) and an entry tear of the false lumen in the thoracic descending aorta 
(Figure 2(b) and Figure 2(c)). Head CT showed no signs of bleeding or severe 
ischemia. 

Based on these findings, cardiac arrest was found to be caused by r-TAAD 
with cardiac tamponade with an entry tear located in the descending thoracic 
aorta. As hemodynamics remained unstable due to continuous norepinephrine 
administration to >0.2 μg/kg/min, pericardial drainage was performed (108 min 
after hospital arrival). Immediately after the pericardial drainage, her blood 
pressure increased with infusing vasopressors. The pericardial drain was 
clamped after removing approximately the initial 100 ml of pericardial effusion. 
Because pericardial drainage improved hemodynamics, additional closure of the  
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Figure 1. Hemodynamics after hospital arrival. Return of spontaneous circulation (ROSC) 
was achieved 5 min after hospital arrival (maximum cardiac arrest time, 27 min). Hemody-
namics remains unstable after ROSC; thus, pericardial drainage was performed for cardiac 
tamponade. After a small amount of pericardial drainage, hemodynamics was stabilized 
under a vasopressor support. Then, TEVAR was performed in the operating room. 
 

 
Figure 2. Findings of triple-phase computed tomography (CT) scans of the chest in the 
emergency room. Plain CT (a) showed no crescent signs with high density in the des-
cending thoracic aorta. Pericardial fluid was recognized. Leakage of contrast medium 
(white triangle) was observed in the descending aorta in the arterial phase (b), and further 
metastasis (gray triangle) was observed in the equilibrium phase (c). The shape of the 
false lumen was concave. Based on these findings, the patient was diagnosed with retro-
grade Stanford type A aortic dissection with entry in the descending thoracic aorta. 
 
entry tear using TEVAR in the descending aorta was considered to stabilize the 
condition. Then, TEVAR was successfully performed at 225 min after hospital 
arrival. The stent graft was deployed from the distal left subclavian artery to the 
descending aorta to seal the false lumen entry (Figure 3). All procedures were 
completed without major complications. The amount of pericardial drainage 
was not significantly increased (25 ml/12h) and her hemodynamics improved 
after TEVAR. As CT scan on the 3rd hospital day showed no false lumen en-
largement, the pericardial drain was removed on the 4th hospital day. The pa-
tient was extubated on the 13th hospital day. The patient finally recovered 
speaking some greeting words. Follow-up CT on the 33rd hospital day showed  
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Figure 3. Intraoperative digital subtraction angiograms (DSA). 
The entry tear was not found in the descending aorta at the 
time of intraoperative DSA (a). Post-deployment angiography 
(b) showed that stent grafting was deployed from the distal left 
subclavian artery to the descending aorta to seal the false lu-
men entry. 

 

 
Figure 4. Follow-up CT on the 33rd hospital day (a) showed 
less false lumen size than that on the 3rd hospital day (b). 

 
reduced false lumen size (Figure 4). The patient was transferred to a rehabilita-
tion hospital on the 57th hospital day. At hospital discharge, the cerebral and 
overall performance categories were grade 3. 

3. Discussion 

The patient recovered from cardiac arrest due to TAAD by TEVAR, generally 
assuming poor prognosis. A few cases of recovery from TAAD leading to CPA 
were reported [2]. The initial rhythm of the patient was considered as a key 
point for recovery. PEA was considered as the initial rhythm in this patient and 
had continued during resuscitation. PEA may have maintained weak brain cir-
culation, whereas asystole does not have any circulation [6]. Maintained circula-
tion may have led to patient recovery. Another reason for recovery was an ade-
quate time from cardiopulmonary arrest to hospital arrival. Maximum cardiac 
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arrest time was presumed to be only 27 min. Furthermore, a bystander CPR 
started relatively soon after a cardiac arrest. Third, initial head CT showed no 
signs of bleeding or severe ischemia. Patients with cardiac arrest should not be 
entirely excluded from the intervention and be considered comprehensively in-
cluding other factors. 

We did not choose surgical graft replacement but TEVAR for r-TAAD due to 
two reasons: avoid bleeding risk by open surgery and an easy sealing of the des-
cending aortic leakage by TEVAR for r-TAAD. Open chest surgical repair re-
quires extracorporeal membrane oxygenation with full heparinization that has a 
higher risk of bleeding than TEVAR [7]. Open chest surgery cannot be selected 
in patients with unstable hemodynamics. The efficacy of TEVAR has been re-
ported in patients with hemodynamically stable r-TAAD [3]. TEVAR was se-
lected this time, and good recovery was achieved without major complications. If 
hemodynamics is unstable due to cardiac tamponade through the descending 
aortic tear, TEVAR may be an effective option, even after a cardiac arrest. 

4. Conclusion 

TEVAR can lead to a successful recovery from cardiac arrest due to r-TAAD. 
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Abstract 
Primary care physicians are in a unique position to provide a holistic and in-
dividualized care to their patients with Down Syndrome. These patients share 
common medical problems with general population; however, they often 
are medically complex and present with cardiac, orthopedic, and endocrine 
challenges such as overweight-obesity and related comorbidities that occur 
with more frequency in this unique population. The prevention of over-
weight-obesity is an important public health issue for both the general popu-
lation and for the population of individuals with Down Syndrome. If abnor-
mal weight gain is treated early and effectively many secondary comorbidities 
can be prevented or ameliorated. This case report discusses the impact of 
implementing a Consistent Individualized Carbohydrate controlled An-
ti-inflammatory Nutrition plan (C-ICAN) as part of the treatment plan for a 
young woman with Down Syndrome (DS). The C-ICAN meal plan is a low 
glycemic load meal plan with 30% to 35% calories from fat, 20% to 25% calo-
ries from protein, 40% to 45% calories from carbohydrate, and goal of 25 gm 
fiber per day. The C-ICAN meal plan combines the Mediterranean diet be-
cause of its well-established anti-inflammatory, and cardiovascular benefits, 
with a high protein and low glycemic-load meal plan to improve satiety and 
glycemic control. In this case the patient and her caregivers adjusted to a 
structured meal pattern well, weight balance resulted, and mealtime stress 
was reduced. 
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1. Background 

The genetic disorder of Down Syndrome (DS), results when there is a third copy 
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of chromosome 21 (HSA21). It is a well-recognized clinical condition with dis-
tinctive facial features, morphological abnormalities and of intellectual disabili-
ties (ID). DS occurs approximately in 1 in 700 live births. It is one of the most 
common chromosome abnormalities in humans [1]. Evidence has shown that 
Down Syndrome patients are likely to have a more obese body habitus than the 
general population without DS and lean body mass [2] [3] [4]. Front line physi-
cians are in a unique position to provide individualized care to their patients 
with Down Syndrome and other developmental disabilities across the lifespan. 
Individuals with Down Syndrome have medical problems common in the gener-
al population; however, they some problems such as muscular hypotonia, leu-
kemias, sleep apnea, obesity and associated comorbidities, early dementia, and 
accelerated aging to name only a few, occur with more frequency in this unique 
population [5] [6] [7]. 

Overweight-Obesity are terms used to describe fat storage which is frequently 
but not always complicated by co-morbidities such as metabolic syndrome, 
hypertension, diabetes, cardiovascular diseases, cancer, and psychological stress, 
and contribute to a decreased quality of life [8] [9]. Ominously, the rate of obes-
ity and overweight continues to increase each year in the United States [10]. Ob-
esity and overweight are issues which impact us in two ways, as individuals and 
at the community level. The Global Burden of Disease study (GBD) in 2016 
finds that high BMI, poor diet, and high fasting blood glucose levels are increas-
ing and among the most pressing national public health concerns the United 
States faces today [11] [12] [13]. It is well established in the literature that obesi-
ty and chronic disease costs include large health care expenditures, decrease 
productivity, disability, and human suffering [14] [15]. 

Approximately 1% to 3% of the United States population are diagnosed with 
intellectual and developmental disabilities [16]. Research has shown that the 
prevalence of obesity and overweight is greater among the population individu-
als with intellectual and disabilities (IDD) than the general population [17]. 
While there has been a great deal of research regarding obesity in the general 
population, the literature is sparse in addressing this issue in the segment of the 
population who have IDD, such as Down Syndrome (DS) [4] [17] [18]. Individ-
uals with DS are noted to have a decrease in total energy requirements likely 
secondary to decreased lean muscle mass among other yet determined factors3. 
Individuals with DS generally exhibit lower levels of physical fitness and higher 
levels of fatness compared to their peers in the general population [19] [20]. 

Recent NHANES surveys in the USA and found that eating frequency was in-
versely associated with body weight status [21]. Meal pattern/timing and com-
position matters for the general population and for individuals with DS and 
other IDD. Fat although calorically dense it provides satiety and important nu-
trients to the diet. Protein is also an important component of meals. Substituting 
protein for simple carbohydrate enhances satiety, diet induced thermogenesis 
and is associated with improved blood pressure [22]. Furthermore, when in a 
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negative calorie balance situation as in a weight loss diet, protein helps preserve 
lean body mass which minimizes the loss of or resting energy expenditure (REE) 
[23]. Many different types of diets will enable individuals to lose weight yet 
keeping the weight off long term is the problem. It has been estimated that only 
1 in 6 overweight adults report having maintained a weight loss of approximate-
ly 10% for 1 one year [24]. Evidence is building that following a low glycemic 
load diet attenuates the fall in resting energy expenditure (REE) that results after 
weight loss. Additionally, a calorically restricted low glycemic diet has been 
shown to result in decreased BMI, insulin resistance, percentage body fat, and 
leptin concentrations [25] [26] [27]. Beyond these macronutrients, when dis-
cussing the prevention of obesity and its associated co-morbidities in individ-
uals with DS or even those in the general non-affected population 2 priorities 
must be kept in mind: first, there must be adequate nutrition, of both macro 
and micronutrients, to stay in anabolism. Secondly, individuals need to feel 
secure and have self-determination regarding their food choices as is develop-
mentally appropriate for them if any meal plan is to become a new lifestyle 
pattern. 

The case presented here illustrates the weight and diet challenges commonly 
faced by young adults with DS. Initially the standard dietary approach was un-
dertaken with initial success that waned over time. The problem of overweight 
obesity is a complex multidimensional problem generally that is even a bit more 
complex for an individual with DS. In this case, due to a weight gain pattern, in-
crease physical mobility challenges, and behavior changes the nutrition plan 
changed and was individualized for this patient and the C-ICAN meal pattern 
was implemented. 

The C-ICAN diet is a consistent individualized carbohydrate anti-inflammatory 
nutrition plan that provides a structured, moderate fat, low glycemic load meal 
pattern. This meal plan not only provided better weight management, eliminated 
hunger, and improved our patient’s quality of life it also improved the family 
mealtime dynamics. The C-ICAN meal pattern may even enable patients with 
Down Syndrome to be tracked on the growth charts of typically developing 
children and be compared to the average body mass indices (BMI) of adults in 
their age range. 

1.1. Data Sources and Methodology Ease of Use 

After IRB approval and permission was obtained from the patient’s parents a re-
trospective case study was undertaken. The patient’s medical records were 
de-identified and collected. Reported histories, nutritional interventions and 
treatment plans, consultations, and physical findings to include trending BMIs 
from April of 2009 to January 2017 were reviewed. A literature review was com-
pleted using both the VCOM library catalogue and PubMed using keywords to 
include “Down Syndrome,” “nutrition,” “obesity,” “body mass index,” “comor-
bidities,” “medical nutrition therapy,” “trisomy 21,” “adult,” “primary care,” and 
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“preventative care.” Growth charts of normal female patients were obtained 
from the CDC and growth charts of female Down Syndrome patients without 
medical nutritional therapy (MNT) were obtained from the Journal de Pedia-
tria4. BMI data for adult female patients with and without Down Syndrome was 
obtained from the Journal of Intellectual Disability Research 2. Growth chart 
data and adult BMI data were compared to the growth chart and serial BMIs of 
the Down Syndrome patient receiving MNT in this case study. 

1.2. Case Presentation 

20-year-old women with Down Syndrome presented in feeding clinic with com-
plaints of abnormal weight gain, GERD, constipation, hypotonia, and history of 
erosive esophagitis. Recent EGD showed mild gastritis. Caregiver reported re-
cent increase in patient complaining of hunger, resulting in uncontrolled snack-
ing and behavior challenges. Family history of hyperlipidemia and hypertension. 
Initially patient was prescribed a standard 1500 calorie DASH diet which im-
proved her symptoms for two plus years. However, over time a slow weight gain 
trend emerged, and lack of satiety became problematic. To provide satiety we 
individualized her diet by increasing the total fat, protein, and fiber content, and 
lowered the caloric content to prevent weight gain. The final diet (The C-ICAN 
meal pattern) consisted of 1200 to 1400 calorie low glycemic load, moderate fat, 
and high fiber diet was ordered and implemented along with meal patterning. 
The family and patient were also encouraged to keep an active lifestyle. 

1.3. Case Report Summary 

The patient was referred to the feeding and growth clinic by her primary care 
physician for gastroesophageal reflux disease (GERD) with abnormal weight 
gain. Past medical history included Ventricular septal defect (VSD) repair in in-
fancy, hypotonia, dysphagia, aerophagia, constipation, a tonsillectomy and ade-
noidectomy for sleep apnea, and GERD with erosive esophagitis. The patient’s 
GERD was largely controlled with medications, with minimal discomfort which 
varied with the meals she consumed. Her initial physical exam revealed Ht. 56.75 
inches, weight 115.25 lbs. BMI 25.25 kg/m2. She was followed by a registered di-
etician and initially placed on a structured diet plan, which included breakfast, 
lunch, and dinner, with 2 - 3 snacks per day. The diet plan mirrored a 1500 calo-
rie Dietary Approach to Stop Hypertension (DASH) diet, which allows 27% total 
calories from fat, 18% from protein and 55% from carbohydrates. Her BMI 
slowly increases up to 29.02 during almost 3 years. It is important to note that 
patient had increasing joint pain which limited her mobility in the previous year. 
Overweight-obesity are proinflammatory. During a follow-up visit the mother 
reported that for the last 4 months the patient was sneaking foods outside of the 
diet plan and had complaints of hunger.  

Due to the increasing BMI and the marked change in the patient’s behavior 
which impacted the patient-family dynamics negatively the nutrition treatment 
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plan change. The C-ICAN meal plan was implemented and adjusted to a 1200 - 
1400 calorie, 30% to 35% heart healthy fat, 1.3 gm protein/kg, low glycemic load 
meal plan. These 3 meals and 3 snack pattern was calculated to have 30 grams of 
complex carbohydrates per meal and 15 grams per snack, with protein evenly 
spread throughout her meals and snacks (~0.6 gm protein/gram carbohydrate). 
The patient enjoyed low glycemic fruits/vegetables, rich in nutrients and fiber, 
which benefit both the microbiome and gastrointestinal motility. The meal plan 
continued to include three meals per day with 3 snacks per day. In addition to 
the C-ICAN plan the patient and family were encouraged to be physically active 
45 to 60 mins daily. The regular structure of the meal plan eased the patient’s 
anxiety, provided satiety, and increased compliance with the diet. The patient’s 
BMI decreased to 25.70 kg/m2 in approximately 16 months.  

Three months later the patient had an elective laparoscopic hysterectomy with 
salpingectomy, and the caregivers were unable to implement the C-ICAN plan 
due to family restructuring. On a follow-up visit the patient presented to clinic 
with a new diagnosis of psoriatic arthritis which was followed by rheumatology. 
At this visit her BMI was 29.63 kg/m2. The family situation had stabilized; so, at 
the C-ICAN was restarted and followed consistently. Importantly the patient 
and family restarted her previous physical activity routine. Over time, the pa-
tient’s BMI decreased to 28.50 kg/m2 in May-2016; and it was expected this trend 
would continue to her goal BMI of 25 kg/m2 providing the current nutrition plan 
was adhered to and dietitian support continued. 

2. Conclusion 

This case illustrates that a Consistent-Individualized Carbohydrate An-
ti-inflammatory Nutrition plan (C-ICAN) structured, high fiber, moderate fat, 
high protein, and low glycemic diet, was effective in this patient in managing 
obesity, preventing weight gain, improved patient’s satiety, and decreased ca-
regiver stress. Interestingly the patient’s challenges with constipation and ref-
lux also abated.  

3. Results 

A calorie controlled, a structured, high fiber, moderate fat, high protein and low 
glycemic diet was effective for this patient. When she followed the diet plan 
closely her BMI decreased to 25.71 kg/m2. At a BMI of 25.71 kg/m2 she was in 
the 25th percentile for a Down Syndrome female without MNT (Figure 1) and 
below the 85th percentile for a 20-year-old on a standard female growth chart 
(Figure 2). Furthermore, throughout the ages of 20 - 27 years, her BMI consis-
tently remained lower than that of same-aged females with Down Syndrome and 
was only slightly higher than the BMIs of same-aged females without Down 
Syndrome (Figure 3). Even when facing barriers to physical activity and an in-
creased propensity to gain fat mass after her hysterectomy, the patient’s BMI was 
maintained around 28 kg/m2. 
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Figure 1. Growth chart of a patient with Down Syndrome without MNT. The patient’s 
BMI at age 20 was 25.945, which falls in the 50th percentile for an 18-year-old on this 
growth chart. 
 

 
Figure 2. Growth chart of an average developing female. The patient’s BMI at age 20 was 
25.945, which falls below the 85th percentile on this growth chart. 
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Figure 3. Average Body Mass Index (BMI) values of the case study patient through ages 20 - 27 (orchid) compared to the average 
BMI of a female with Down Syndrome age 20 - 27 (purple) and the average BMI of an average female without Down Syndrome 
age 20 - 27 (pink). 

4. Discussion 

Down Syndrome is associated with many health challenges including, but not 
limited to, physical facial abnormalities, cardiac defects, and developmental ab-
normalities. Notably, DS is associated with increased risk of overweight, obesity, 
metabolic syndrome, obstructive sleep apnea, thyroid disorders, autoimmune 
disease, hypotonia, and premature aging [13]. However, individuals with DS 
have the predisposition for altered body composition, overweight and obesity 
with early nutritional and lifestyle intervention; this does not need to be the case. 
Individuals with DS can develop healthy self-help behaviors given appropriate 
nurturing and tools [28] [29]. Diet intervention needs to minimize food jags and 
cue healthy food choices. Individuals with DS will accept less preferred foods or 
new foods, if given structured choices such as: “Would you like an apple or an 
orange?” versus “What do you want to eat?” Another concern common in the 
population affected with Down Syndrome is feeding problems which are devel-
oped from hypotonia and/or poor oral coordination that persist throughout the 
life span. These challenges not only impact feeding but can also contribute to 
other health issues such as constipation or risk of aspiration.  

Given the complexity of obesity, what is the best diet pattern to recommend 
for individuals with Down Syndrome who potentially face health challenges 
unique to their diagnoses? Considering the complexities of both we imple-
mented a calorie controlled, structured, high fiber, moderate fat, high protein, 
and low glycemic load meal plan for this patient. The Medical Nutrition Therapy 
(MNT) plan was: ~35% heart healthy fat, 1.3 gm protein/kg, low glycemic load 
diet with 30 grams of carbohydrates per meal and 15 grams per snack, with pro-

https://doi.org/10.4236/crcm.2021.1011049


J. DiMucci-Ward, S. L. Brown 
 

 

DOI: 10.4236/crcm.2021.1011049 400 Case Reports in Clinical Medicine 
 

tein spread throughout the meal plan to provide nutritional need and increase 
satiety [22] [29] [30]. The C-ICAN diet provides foods rich in monounsaturated 
fatty acids, which reduces systemic chronic inflammation [29]. 

Patients with intellectual disabilities are more likely to have poor quality diets 
compared to the general population. Individuals with DS frequently lack inde-
pendence in the selection and preparation of their food choices, with a large role 
played by caregivers [30]. The C-ICAN meal patterning provides both the 
structure and guidance, which helped with patient acceptance of the meal plan. 
This enabled the caregivers to effectively implement the nutrition treatment 
plan. The structure of this diet plan could easily be followed even when multiple 
caregivers were involved in patient care if all caregivers involved understood the 
patient’s nutrition plan. The frequency and composition of meals in the struc-
ture of this diet plan helped to decrease hunger felt by the patient, improve die-
tary satisfaction, and discourage her from sneaking food.  

This retrospective case study is limited in that it is restricted to one patient’s 
case, however, given the promising findings in this report there is an obvious 
need for further research involving anti-inflammatory nutrition interventions 
paired with a structured behavior plan as part of the overall goal of preventing 
obesity and associated co-morbidities in individuals with Down Syndrome. 
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