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Abstract 
Hospitals in the United States are being challenged to provide the capacity for 
adult medicine and surgery care. The study suggested that the hospitals of 
Syracuse, New York have generated additional inpatient capacity through a 
number of efforts. One program involved moving some low severity of illness 
inpatient procedures to ambulatory care. A different approach has also avoided 
inpatient utilization by diverting incoming ambulances to different providers. 
The third program evaluated in the study, length of stay reduction, was a dif-
ferent type of initiative. It has generated additional inpatient capacity by re-
ducing the amount of inpatient care provided. In effect, it has increased inpa-
tient capacity by addressing the efficiency of care. These programs illustrate 
the potential for improving hospital capacity at the community level. Each of 
them was developed by acute care providers using local services. 
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1. Introduction 

In the United States, increasing efforts are focusing on the development of hos-
pital inpatient bed capacity. The need for additional inpatient beds has become a 
major challenge during recent years [1]. 

One of the most important causes of this need has been the onset of the coro-
navirus epidemic during 2020 and 2021. The virus has generated the need for 
additional hospital inpatient capacity to serve adult medicine inpatients. Hospit-
als in most areas of the nation have been unable to meet this need with existing 
staff resources [2] [3]. 

Part of this challenge has been generated by the changing nature of incidence 
of the virus. At least two waves of virus incidence have developed during 2020 
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and 2021. Each of them has been accompanied by substantial increases in the 
need for inpatient bed capacity. 

Reductions in the availability of nursing staff have also challenged the ability 
of hospitals to operate inpatient capacity. Available evidence suggests that sub-
stantial demands on nursing staff time have caused many nurses to reduce their 
workloads or leave the profession entirely. These problems have apparently not 
been alleviated by increases in compensation or other benefits [4] [5]. 

The need for hospitals to provide inpatient acute care has also challenged the 
operation of other health care services at the community level. These include 
emergency services through emergency departments and long term care in 
nursing homes and home health care [6] [7] [8]. 

This study reviewed examples of efforts to address the need for inpatient care 
in the hospitals of Syracuse, New York. It identified efforts to improve this situa-
tion at the community level, where most inpatient care is delivered. 

2. Population 

This study reviewed recent efforts to develop and support additional inpatient 
hospital capacity in the metropolitan area of Syracuse, New York. This area in-
cludes three large acute care facilities, Crouse Hospital (19,611 inpatient hospital 
discharges, 2019); St. Joseph’s Hospital Health Center (25,394 inpatient dis-
charges, 2019); and Upstate University Hospital (32,877 inpatient discharges, 
2019) [9]. 

These hospitals provide inpatient acute care services to an immediate service 
area with a population of approximately 600,000. They also provide referral cen-
ter services to the eleven county Central New York Health Service Area. 

In order to develop additional capacity, the Syracuse hospitals worked with 
the Hospital Executive Council. This was the planning organization developed 
by the three providers. 

3. Method 

The programs described in this study comprised a variety of approaches to the 
development of inpatient hospital capacity. The study focused on results of these 
programs in the Syracuse hospitals between July and September 2021 compared 
with the same months in previous years.  

The study was based on simple descriptive statistics. Each of the data was 
based on different indicators.  

The initial component of the study involved the development of increases in 
adult medicine inpatient capacity in two of the Syracuse hospitals through the 
movement of inpatients to ambulatory care. This program included patients 
with low severity of illness who were amenable to outpatient settings. For pur-
poses of the study, severity of illness was defined according to the 3MTM All Pa-
tients Refined Diagnosis Related Group System. 

The program focused on inpatients hospitalized for orthopedic surgery in the 
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Syracuse hospitals.  
This specialty generated large numbers of patients in the hospitals. Within 

this population, many of these patients were at Minor or Moderate severity of 
illness. 

Evaluation of the program involved comparison of numbers of discharges in 
the hospitals for July-September 2021 compared with numbers of discharges in 
the same months in 2017 and 2019. Discharges for all orthopedic surgery and 
hip and knee joint replacements were identified. 

The second component of the study involved the development of additional 
inpatient capacity in one of the Syracuse hospitals through diversion of incom-
ing ambulance patients to other acute hospitals. This program involved the use 
of emergency medical services ambulance dispatchers in the Syracuse hospital to 
direct ambulances to hospitals where additional capacity was available. In the 
Syracuse area, ambulances were dispatched from the Onondaga County 911 
Center and from AMR, the largest ambulance service. Patients’ demands for care 
were honored, regardless of the hospital that was requested.  

Evaluation of this program focused comparison of numbers of hours on am-
bulance diversion for each of the hospitals and numbers of ambulances dis-
patched. These data were compared for July-September 2017, 2019, and 2021, 
the most recent time period available. This information provided estimates of 
the impact of ambulance diversion on hospital emergency department capacity. 
The numbers of ambulances diverted were not available. 

The third component of the study involved the use of hospital length of stay 
reduction to generate hospital inpatient capacity in the Syracuse hospitals. This 
approach increased the capacity of the hospitals by reducing the duration of 
stays and generating the potential for serving additional inpatients. It involved 
reducing stays for adult medicine and adult surgery, the largest inpatient services 
in each of the hospitals. 

The program was implemented through specific programs addressing patients 
with potential for extended stays in the hospitals. They included the Subacute 
and Complex Care Programs, which supported efforts by nursing homes to ad-
mit patients with extended intravenous services and wound care in the hospitals 
through program development funds. It was also supported through the weekly 
distribution of community wide data concerning Difficult to Place Patients in 
the community. Evaluation of the length of stay reduction program involved 
comparison of inpatient adult medicine and adult surgery lengths of stay in the 
hospitals for 2021, 2017, and 2019. Using this information, it was possible to 
quantify the additional amounts of inpatient capacity that were made available. 

4. Results 

The initial component of the study involved increasing hospital capacity by 
moving utilization to outpatient services. Relevant data are summarized in Table 
1. 
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Table 1. Inpatient hospital discharges by severity of illness, Syracuse Hospitals, Ju-
ly-September 2107, 2019, 2021. 

 
Orthopedic Surgery (APR DRGs 303 - 322) 

 
Minor Moderate Major Extreme Total 

July-September 2017 381 488 150 21 1040 

July-September 2019 364 466 171 39 1040 

July-September 2021 260 386 164 56 866 

Difference 2017-2021 −121 −102 14 35 −174 

 
Hip & Knee Joint Replacement (APR DRGs 301 - 302) 

 
Minor Moderate Major Extreme Total 

July-September 2017 516 408 37 10 971 

July-September 2019 392 426 33 10 861 

July-September 2021 153 210 31 17 411 

Difference 2017-2021 −363 −198 −6 7 −560 

Data include patients aged 18 years and over. Source: Hospital Executive Council. 
 

This information demonstrated that between July-September 2017 and 2021, 
the Syracuse hospitals reduced the number of orthopedic inpatient discharges by 
174. During the same period, the hospitals reduced the number of hip and knee 
joint replacement discharges by 560. The joint replacement patients that were 
eliminated would have generated 1465 patient days or an average daily census of 
15.92 patients.  

The study data also demonstrated that most of the reductions in inpatient uti-
lization involved hospital inpatients with low severity of illness. For orthopedics, 
the reduction in discharges involved 121 Minor severity of illness and 102 Mod-
erate severity of illness inpatients. For the hip and knee joint replacements, the 
change involved a reduction in discharges of 363 Minor severity of illness and 
198 Moderate severity of illness inpatients.  

Between July and September 2017 and 2021, much smaller changes occurred 
in orthopedic surgery and joint replacements at Major and Extreme severity of 
illness. Most of these changes resulted in slight increases in inpatient discharges.  

Information related to the study data suggested that most of these changes 
resulted from the movement of hospital inpatients to ambulatory care by ortho-
pedic surgeons. Regardless of the source of the changes, they made additional 
inpatient capacity available in the hospitals. 

The second component of the study involved the development of additional 
inpatient capacity through ambulance diversion from emergency departments in 
the Syracuse hospitals. Related data are summarized in Table 2. 

This information demonstrated that the use of ambulance diversion in the 
Syracuse hospitals increased substantially between July and September 2017 and 
2021. The number of hours on ambulance diversion rose by 2474 between these 
time periods.  
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Table 2. Hospital emergency department utilization data, Syracuse Hospitals, July-September 
2017, 2019, 2021. 

 
Hours on Ambulance Diversion Ambulance Transports 

July-September 2017 124 15,666 

July-September 2019 285 16,899 

July-September 2021 2598 17,331 

Difference 2017-2021 2474 1665 

Source: Hospital Executive Council. 
 

Of the total hours on diversion, 1670, 67.5 percent involved one of the hospit-
als. This hospital employed the mechanism to shift adult medicine inpatients to 
other facilities. By increasing the use of ambulance diversion, the hospital in-
creased capacity available for other services, such as elective surgery and treat-
ment of patients with the Covid virus.  

The impact of this change on inpatient utilization was limited by the fact that 
this hospital continued to admit some patients for services such as stroke and 
burn care. It was also limited somewhat by the fact that patient demands for 
each transport to each of the hospitals continued to support existing utilization 
patterns. 

The third component of the study involved the use of length of stay reduction 
to increase inpatient capacity in the Syracuse hospitals. Relevant data are sum-
marized in Table 3. 

The comparisons of inpatient lengths of stay among the three hospitals demon-
strated that these initiatives could generate substantial differences in utilization.  
 

Table 3. Inpatient adult medicine and adult surgery mean length of stay (Days) by severity of illness, Syracuse Hospitals, Ju-
ly-September 2021. 

 
Adult Medicine Adult Surgery 

 
Minor Moderate Major Extreme Total Minor Moderate Major Extreme Total 

Mean Lengths of Stay 
          

Hospital A 2.63 3.91 6.17 11.19 5.89 2.35 4.23 8.79 16.37 5.46 

Hospital B 2.23 3.06 5.01 9.17 4.70 2.16 3.60 6.90 14.34 5.43 

Hospital C 2.89 3.71 5.35 10.16 5.45 2.83 4.19 8.62 18.46 7.26 

Total 2.62 3.55 5.43 10.12 5.32 2.41 4.00 7.93 16.58 6.17 

Number of Discharges 
          

Hospital A 252 762 809 397 2220 381 341 150 101 973 

Hospital B 345 980 1138 472 2935 521 574 409 241 1745 

Hospital C 476 1341 1643 790 4250 354 766 429 297 1846 

Total 1073 3083 3590 1659 9405 1256 1681 988 639 4564 

Adult medicine data exclude Diagnosis Related Groups concerning surgery, obstetrics, psychiatry, alcohol/substance abuse treat-
ment, rehabilitation, and all patients aged 0 - 17 years. Adult surgery data exclude Diagnosis Related Groups concerning surgery, 
obstetrics, psychiatry, alcohol/substance abuse treatment, and all patients aged 0 - 17 years. Source: Hospital Executive Council. 
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Separate analyses were developed for adult medicine and adult surgery. These 
differences generated opportunities for additional inpatient capacity. 

This information demonstrated that inpatient adult medicine lengths of stay 
for one of the providers, Hospital B, were shorter than those of the other hospit-
als for all four levels of severity of illness. The lengths of stay for Hospital B were 
1.19 days shorter than those of Hospital A. This difference amounted to 3493 
patient days or an average daily census of 38.0 patients. The lengths of stay for 
Hospital B were 0.7 days shorter than those of Hospital C. This difference 
amounted to 2201 patient days or an average daily census of 23.9 patients.   

This information also demonstrated that the adult surgery lengths of stay for 
Hospital B were shorter than those of the other hospitals for all four levels of se-
verity of illness. The stays for Hospital B were 0.3 days shorter than those of 
Hospital A. This difference amounted to 52.4 patient days or an average daily 
census of 0.6 patients. The adult surgery stays for Hospital B were 1.83 days 
shorter than those of Hospital C. This amounted to 3193 patient days or an av-
erage daily census of 34.7 patients.  

All of these differences produced increased inpatient utilization. They could 
be translated into capacity for additional inpatient services. 

5. Discussion 

Hospitals in the United States are being confronted with epidemics, staffing 
shortages, and the increased referrals from other services. They are being chal-
lenged to provide the capacity for adult medicine and surgery care. This study 
provided examples of efforts to address these needs in one community. 

The study suggested that the hospitals of Syracuse, New York have generated 
additional inpatient capacity through a number of efforts. The most basic pro-
grams involved addressing the need by moving some low severity of illness inpa-
tient procedures to ambulatory care. In the examples provided in this study, this 
approach was supported by physicians who developed their own programs to 
treat orthopedic patients. 

A different approach has also avoided inpatient utilization by diverting in-
coming ambulances to different providers. These initiatives have created capaci-
ty for additional inpatients by moving some of them to other settings. 

The third program evaluated in the study, length of stay reduction, was a dif-
ferent type of initiative. It has generated additional inpatient capacity by reduc-
ing the amount of inpatient care provided. In effect, it has increased inpatient 
capacity by addressing the efficiency of care. It has reduced numbers of inpatient 
acute care days without reducing numbers of hospital inpatients.  

In the Syracuse hospitals, length of stay reduction was supported by coopera-
tive efforts with area nursing homes. These programs shifted patient days from 
hospitals to long term care facilities. 

These programs illustrate the potential for improving hospital capacity at the 
community level. Each of them was developed by acute care providers using lo-
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Abstract 
Ritscher-Schinzel syndrome, or 3C (cranio-cerebello-cardiac) syndrome is a 
developmental disorder characterized by cranio-facial, cerebellar and cardiac 
anomalies. It is a rare disease with an incidence of 1/1,000,000 inhabitants, 
and was first described by Ritscher-Schinzel in 1987. 3C syndrome is an au-
tosomal recessive disease caused by a mutation on the long arm of chromo-
some 8 to 8q24.13, the KIAA0196 locus, the strumpellin protein gene. The 
cardiac and cerebral anomalies are most often leading cause of death at an 
early age and people with 3C syndrome rarely exceed 40 years. In this paper, 
we report a case of Ritscher-Schinzel in 3-month-old boy who was admitted 
to our neurosurgical department in September 2020. Clinical examination 
revealed a macrocrania with head circumference at 47 cm. There was a promi-
nence of forehead and occiput, the root of the nose which was flat, hyperte-
lorism and micrognatism. The CT scan revealed Dandy WALKER malforma-
tion with cystic dilation of the 4th ventricle, an aplasia of the cerebellar ver-
mis associated with a tretraventricular hydrocephalus. 
 

Keywords 
Cardiac Anomalies, Ritscher-Schinzel Syndrome, 3C 

 

1. Introduction 

Ritscher-Schinzel syndrome, or 3C (cranio-cerebello-cardiac) syndrome is a de-
velopmental disorder characterized by cranio-facial, cerebellar and cardiac ano-
malies [1] [2]. It is a rare disease with an incidence of 1/1,000,000 inhabitants 
[3], and was first described by Ritscher-Schinzel in 1987. 3C syndrome is an au-
tosomal recessive disease caused by a mutation on the long arm of chromosome 
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8 to 8q24.13, the KIAA0196 locus [4], the strumpellin protein gene. The cardiac 
and cerebral anomalies are most often leading cause of death at an early age and 
people with 3C syndrome rarely exceed 40 years. In this paper, we report a case 
of Ritscher-Schinzel with literature review. 

2. Case Report 

First, this 3-month-old boy was admitted to our neurosurgical department in 
September 2020 for macrocrania and craniofacial dysmorphia. Clinical examina-
tion revealed a macrocrania with head circumference at 47 cm. There was a 
prominence of forehead and occiput, the root of the nose which was flat, hyper-
telorism and micrognatism (Figure 1). 

The CT scan (Figure 2) revealed Dandy WALKER malformation with cystic 
dilation of the 4th ventricle, an aplasia of the cerebellar vermis associated with a 
tretraventricular hydrocephalus. 

 

 
Figure 1. Clinical photograph showing the prominence of forehead and occiput, the flat 
root of the nose.  

 

 
Figure 2. CT scan showing a cystic dilation of the 4th ventricle, an aplasia of the cerebel-
lar vermis associated with hydrocephalus. 
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A preoperative assessment was given and heart rhythm disturbances were 
discovered during the pre-anesthetic visit. A cardiac ultrasound performed re-
vealed cardiac malformations such as: a single ventricle of the right type, absence 
of an interventricular membrane, a single cardiac atrium, stenosis of the pulmo-
nary artery. Other cardiac abnormalities were noted: atresic left atrioventricular 
hemivalve, small leak on the right atrioventricular hemivalve. He was operated 
on 10/16/2020 for a ventriculo-peritoneal shunt. The post-operative course was 
uneventful and he was discharged from the hospital five days after surgery. He 
died suddenly at home without fever after surgery. 

3. Discussion 

3c syndrome is a rare malformation described since 1987 by Ritscher-Schinzel in 
two sisters [3]. The name Ritscher-Schinzel Syndrome was proposed in 1989 by 
Verloès et al. who described the third case [5]. This is an inherited autosomal 
recessive or X-linked recessive disease with <1/1,000,000 (deepika) [6]. t is cha-
racterized by the association of cranio-facial, cerebellar and cardiac abnormali-
ties (Craft, Descipio C) [1] [2]. This malformation affects all ethnicities. There is 
significant variability in craniofacial anomalies and other associated malforma-
tions in the literature. Thus Leonardi et al. [2001] [7] suggested minimum clini-
cal diagnostic criteria based on 28 affected individuals reported in the literature. 
They proposed that the following three criteria should all be met: 
- Congenital cardiac malformation(s) other than the persistence of the ductus 

arteriosus alone. 
- Dandy’s malformation with hypoplasia of the cerebellar vermis or a mega-large 

cistern. 
- Cleft palate or ocular coloboma or four of the following: prominent occiput 

and forehead, oblique eyelid fissures, widely spaced eyes depressed nasal 
bridge, micrognathia. 

These criteria were present in our patient. At the cardiac level, our case pre-
sented a single heart with absence of the interventricular and interatrial septa, a 
stenosis of the pulmonary artery, an atresic left atrioventricular hemivalve, a 
small leak on the right atrioventricular hemivalve. In the literature, the septum 
defect is present in 68.7% according to PARADES [8] series of 26 cases and 82% 
of the 28 cases of 3c syndromes in the Leonardi study and valvular anomalies in 
32% [7]. The true Dandy Walker malformation, constituting the second crite-
rion of Ritscher Schinzel syndrome is more frequent (68% of cases) than the 
Dandy Walker varying 21% [7]. Isolated hydrocephalus is cited in 11% of 3C pa-
tients according to Konya [9], it was associated with the Dandy Walker malfor-
mation in our case. The polymorphism of cranio-facial abnormalities is noted in 
the literature leonardi on 28 cases found hypertelorism in 50% of cases, 36% 
nasal depression, 30% occipital prominence, 22% microgniathia. The palpebral 
cleft and coloboma cited in the literature were absent in the same case as in 
Herman’s [10]. In the literature, the male sex predominates with 69%. Delay in 
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psychomotor development was found in 84% of patients in the MS PARADES 
series [8]. Hypertelorism is frequently cited by the authors, 80.7% according to 
MS PARADES [8] was present in our patient. In addition to these criteria pro-
posed by Leonardi [7], some authors have reported other malformations. Thus 
KOSAK [11] described 2 cases with hypospadias and hypotonia. Atresia of the 
anus with perianal fistula and bilateral hydro nephrosis has been reported by 
Orstavik [12]. Zankl [13] reported secondary hypogammaglobulinemia due to 
loss from the gastrointestinal tract and with amelogenesis imperfecta. Muscu-
loskeletal anomalies have been noted by some authors [2] [7] [13] [14] Inbreed-
ing, noted in our case, has been reported by some authors [12] [15]. The prog-
nosis depends on the severity of the cardiac and cerebral abnormalities [10] our 
patient’s death occurred at home and was probably due to the severity of the 
cardiac abnormalities (single heart). Mortality reaches 52% Leonardi) [7]. 

4. Conclusion 

Ritscher-Schinzel syndrome is a rare congenital disease with poor prognosic be-
cause of the multiplicity of affected organs.  
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Abstract 
Introduction: Ischemic strokes represent a classic complication of infective 
endocarditis (IE) and are most often related to the fragmentation of valvular 
vegetation. In most cases, they occur in the Sylvian territory and are related to 
Staphylococcus aureus. MRI can demonstrate, in addition to the AVCI image, 
cerebral microbleeds (CMBs) that are very suggestive of the diagnosis. We 
present the case of a patient who presented an ischemic stroke occurring in 
the context of infective endocarditis. Observation: A 32-year-old woman 
with no previous medical history initially presented with acute febrile head-
ache, two weeks later she developed right hemiplegia with aphasia in the con-
text of fever. Her general examination revealed lesions on the soles of her feet, 
in the form of nodules, infected in places, suggestive of Janeway nodules 
(characteristic of IE). The brain MRI showed an ischemic stroke in the Syl-
vian territory, with the presence of multiple microbleeds on the magnetic 
susceptibility sequences. The biological examination showed a severe inflamma-
tory syndrome; the transthoracic echocardiography (TTE) confirmed the pres-
ence of vegetation on the aortic valve; and the blood cultures showed a Sta-
phylococcus aureus. Antibiotic therapy was started, and the patient was 
transferred to the cardiology department. Discussion: Our observation has 
a double interest. The first is clinical due to the presence of plantar nodules 
(Janeway’s nodules) that are characteristic of IE which should orientate the 
diagnosis before the installation of the stroke, and the second is radiological 
and linked to the discovery of microbleeds. Their presence is increasingly 
reported in the literature, but their pathophysiology is not yet very clear. 
Conclusion: Stroke is the most frequent extracardiac complication during 
IE. The presence of microbleeds contributes to early diagnosis, especially in 
asymptomatic forms. 
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1. Introduction 

Infective endocarditis (IE) is a bacterial attack on the endocardium, responsible 
for valvular lesions, most frequently the mitral valve (43.3%), followed by the 
aortic valve (26.3%) with a significant risk of heart failure and septic embolism.  

Staphylococci are currently the most frequently isolated organisms in IE. The 
diagnosis is based on a combination of clinical, microbiological and echocardio-
graphic evidence. 

Janeway lesions are haemorrhagic, irregular and non-painful palmoplantar 
macules. They are seen with the acute form of bacterial endocarditis and are part 
of the modified DUKES minor criteria [1]. 

Ischaemic strokes are the most common neurological complications. They are 
most often manifested by a sudden focal neurological deficit (hemiparesis, he-
mianesthesia, hemianopsia, etc.), permanent or transient, and occurring in a fe-
brile context. However, some of them may be completely asymptomatic and de-
tected only on the occasion of a systematic imaging examination. 

2. Case Presentation 

A 32-year-old woman, a mother of 4 children and without any particular history, 
presented on 09 August 2021 with a fever of 40, headaches and vomiting, and 
the appearance of very painful skin lesions in the form of nodules located on the 
soles of the feet, some of which are purplish in color (Figure 1: photos taken by 
the husband), characteristic of Janeway nodules.  

On 21 September 2021, the patient suddenly developed weakness of the right 
hemicbody with the suspension of speech, in the context of fever. The general 
examination results are fever 40, BP = 140/07, tachycardia 120, and polypnoea 
30 cycles/min. The neurological examination found a conscious patient with to-
tal right hemiplegia 0/5, global aphasia, and an NHISS score of 14. The cardi-
ovascular examination showed a heart murmur in all 4 foci. Finally, the derma-
tological examination noted scarring lesions with significant desquamation on 
the soles of the feet.  

Brain MRI without and with gadolinium (21 September 2021) was in favor of 
ischemic stroke (Figure 2) associated with an occlusion of the intracranial left 
internal carotid artery (Figure 3) and multiple bi-hemispheric cortical and sub 
tentorial microbleeds (Figure 4). The echocardiography showed mobile ele-
ments in the aortic valve of 10 mm and 6 mm in favor of infective endocarditis 
on aortic valve disease. Blood culture returned positive with isolation of Staphy-
lococcus aureus. The cerebrospinal fluid (CSF) analysis was in favour of bacterial 
meningitis with positive culture for Staphylococcus aureus (210 GB (40% PNN, 
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60% lymphocytes) and Proteinorachy at 0.33 g/l, glycorrhaphy at 0.67 g/l,). The 
patient was put on Ampicillin 12 g/day associated with gentamycin 160 mg/day 
for 6 weeks. The patient continued to improve neurologically with the beginning 
of recovery of the motor deficit, on the cardiological aspect a surgical interven-
tion is planned. 

 

 
Figure 1. Janeway plantar nodules. 

 

 
Figure 2. Axial DWI brain MRI: Hypersignal DWI in the fronto-parieto-insular regions 
corresponding to ischemic stroke of the superficial and deep MCA territory. 
 

 
Figure 3. T2 axial brain MRI: T2-Falair hypersignal of the left internal carotid artery in 
its intra petrous segment (red arrow), in favour of an occlusion of the left intracranial in-
ternal carotid artery. 
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Figure 4. SWI axial brain MRI: Multiple microbleeds in the cortico-subcortical and sub-
tentorial areas (cerebellum and brainstem). 

3. Discussion 

Neurological manifestations are the most frequent extracardiac complication in 
IE. They are most often of cerebrovascular origin, resulting from the migration 
of a fragment of vegetation (ischaemia) or the rupture of a weakened arterial 
wall (haemorrhage). They are asymptomatic in 30% to 50% of cases. Sympto-
matic stroke is the second most common cause of death from IE [2]. 

The incidence of embolic events in IE is estimated to be between 10% - 50% 
[3]. In addition, ischaemic stroke accounts for approximately 70% of cerebro-
vascular events in patients with bacterial endocarditis who have a stroke. Risk 
factors for cerebral embolisation include S. aureus endocarditis, large vegetation, 
increased mobility of vegetation, and mitral valve involvement [4]. Haemorr-
hagic strokes account for about 30% of cerebrovascular complications. They are 
due to haemorrhagic transformation of cerebral infarction, primary intracere-
bral haemorrhage, or ruptured cerebral mycotic aneurysm [5]. 

The frequency of microbleeds has been estimated at 57% in patients who had 
brain MRI within seven days of hospital admission for IE [6]. These microbleeds 
are preferentially cortical in distribution, but deep involvement is possible [7]. 

The pathophysiological process involved in the formation of these microhe-
morrhages is still to be clarified. The cortical location of microbleeds may reflect 
a preferential mode of entry of septic emboli across the blood-brain barrier at 
the cortico-pial junction. Microbleeds may also be due to a subacute process, ei-
ther due to immunological vasculitis and/or an embolic process in the vasa va-
sorum [8]. 

The prognostic value of cerebral microbleeds has been assessed in several stu-
dies. All concluded that the presence and the number of CMBs, particularly two 
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or more microbleeds, was an independent predictor of the development of intrace-
rebral haemorrhage. Based on all these arguments, several authors propose to 
include microbleeds in the diagnostic criteria for infective endocarditis. 

The performance of valve surgery in the acute phase of EI and the delay in the 
procedure pose a problem in the event of neurovascular complications. Indeed, 
there is a cerebral haemorrhagic risk directly related to the extracorporeal circu-
lation, and to the curative anticoagulation necessary after the intervention. The 
inclusion of microbleeds may be useful to evaluate the risk of IE patients devel-
oping major postoperative cerebral bleeding [9]. 

4. Conclusion 

Stroke is the most frequent extracardiac complication during IE. The presence of 
microbleeds is increasingly reported in studies and may contribute to early di-
agnosis, especially in asymptomatic forms, as does the clinical presence of nodu-
lar Janeway skin lesions. Brain MRI should be performed systematically in cases 
of bacterial IE, even in the absence of neurological signs, to detect asymptomatic 
lesions and guide the therapeutic strategy. 
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Abstract 
Limbic encephalitis (LE) is a clinical entity related to a mesial temporal lesion 
resulting in a combination of anterograde memory dysfunction, behavioral 
changes, and seizures. The most common causes of limbic encephalitis are 
Herpes Simplex Virus (HSV) encephalitis, autoimmune encephalitis. Neuro-
syphilis is an exceptional aetiology. The early diagnosis and management of the 
disease determine the prognosis. This clinical course highlights the diagnostic 
challenge limbic encephalitis can cause and the importance of considering 
neurosyphilis in patients with specific or unspecific neurological symptoms. 
We report a case of a mesiotemporal form of neurosyphilis revealed by a LE. 
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1. Introduction 

Limbic encephalitis is a clinical entity related to a mesial temporal lesion result-
ing in a combination of anterograde memory dysfunction, behavioral changes, 
and seizures. Cerebral MRI may be normal at an early stage, but the pathogno-
monic lesions are localized at the limbic region and appear as a hypersignal on 
T2 and fluid-attenuated inversion recovery (FLAIR) without contrast enhance-
ment. The etiologies of LE are diverse: paraneoplastic, autoimmune, Hashimoto 
encephalitis, and infectious diseases especially herpetic; however, syphilis is a 
very rare cause. 

2. Case Report 

A 48-years-old man, with no medical history, presented with epileptic seizures. 
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The initial clinical examination found a stiff neck, behavioral disorders, agita-
tion, and temporal-spatial disorientation without sensory-motor impairment. 
The CT scan with venous angiography was normal. The electroencephalogram 
(EEG) showed a partial right status epilepticus. The analysis of CSF revealed 
lymphocytic meningitis (95 white blood cells) with hyperproteinorachia (1.02 
g/l) and without hypoglycorachia. Brain MRI showed a T2, FLAIR, and DWI 
hypersignal at the limbic regions and in the right mesial temporal area, with-
out enhancement after gadolinium injection (Figure 1). Considering the clini-
co-radiologic findings, two diagnoses were retained: herpetic encephalitis and 
autoimmune limbic encephalitis. The patient was put under Aciclovir. Due to 
the negativity of PCR HSV1, 2, on two occasions, and the non-improvement of 
the neurological state, a pulse of solumedrol 500 mg/day for ten days was added. 
The finding of anisocoria during his hospitalization prompted us to perform 
syphilitic serology in the serum with a positive result (TPHA: +, > 2560 IU/ml, 
VDRL: +, = 1/8). Syphilitic serology in the cerebrospinal fluid (CSF) was also 
positive (TPHA +: > 2560; VDRL +: = 1/2) (Table 1). Other paraclinical investi-
gations including hepatitis and HIV serology, anti-thyroid antibodies, and tho-
raco-abdominopelvic CT scan were normal. The diagnosis of neurosyphilis was 
made considering clinical, biological, and radiological arguments. The patient 
was treated with penicillin G 10 MIU/12 hours for 15 days. The evolution was 
marked by a clear clinical improvement and the normalization of CSF and EEG. 
The brain MRI control showed a complete radiological cleaning with the occur-
rence of right hippocampal atrophy with enlargement of the right temporal horn 
(Figure 2). The follow-up at 3 months showed a positive outcome. 
 
Table 1. Syphilitic serology results in blood and CSF. 

 Serum CSF 

TPHA >2560 IU/ml >2560 

VDRL 1/8 1/2 

 

 
Figure 1. Brain MRI showed a T2, FLAIR, hypersignal at the limbic regions and in the 
right mesio-temporal area, without enhancement after gadolinum injection. 
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Figure 2. Brain MRI control (axial T2; Coronal FLAIR) showed a complete radiological 
cleaning with the occurrence of right hippocampal atrophy with enlargement of the right 
temporal horn. 

3. Discussion 

Our observation suggests 2 points of discussion: 
● Etiologic diagnostic challenge in limbic encephalitis. 
● Neurosyphilis and limbic encephalitis. 

3.1. Etiologic Diagnostic Challenge in Limbic Encephalitis 

Limbic encephalitis is a syndrome that develops as a rapidly progressive ence-
phalopathy (usually in less than 6 weeks) caused by brain inflammation typically 
resulting in some combination of [1]:  
● Anterograde memory dysfunction and behavioral changes due to involve-

ment of the limbic system. 
● Seizure activity arising from one or both temporal lobes (not mandatory). 
● MRI signal change within limbic structures, particularly the hippocampus 

(not mandatory). 
The most common causes of limbic encephalitis are herpetic encephalitis and 

autoimmune limbic encephalitis. Herpetic encephalitis is a brain infection caused 
by herpes simplex virus type 1 (HVS-1) and is therefore considered a diagnostic 
and therapeutic emergency. It occurs at any age and presents as an acute tem-
poral necrotizing encephalitis with rapid onset (less than 48 hours) of fever, 
headache, behavioral changes, language and memory disorders, followed by 
consciousness disorders [1]. PCR of herpes in the CSF confirms the diagnosis, 
but it is necessary to know that it can be falsely negative if sampling was done 
too early (less than 72 hours after the beginning of the symptomatology). Brain 
MRI shows hypersignal lesions on T2 and FLAIR—affecting limbic and tempo-
ro-polar structures +/− hypointense lesions in Susceptibility weighted imaging 
in these areas. Treatment with intravenous Acyclovir should be started as soon 
as the diagnosis is evocated. The evolution of herpetic encephalitis is extremely 
serious: about 20% mortality with serious neurological sequelae in surviving pa-
tients. This is why herpetic encephalitis is the first diagnosis to be made in the 
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presence of limbic encephalitis. Other infections including varicella zoster virus 
(VZV) and rarely mycobacterium tuberculosis can lead to the same clinical pic-
ture [2]. 

Autoimmune Limbic encephalitis (AILE) is an inflammatory disorder of the 
limbic system. The estimated incidence of encephalitis in high-income countries 
is about 5 - 10 per 100,000 inhabitants per year [3]. Advances in autoimmune 
encephalitis (AIE) research have allowed an improvement of the diagnosis, the 
establishment of curative treatments, and the enhancement of the prognosis. 
However, the diagnosis of AIE remains difficult because of their varied and 
nonspecific clinical manifestations. It is therefore important to recognize the 
suggestive clinical signs that will lead to carrying out additional examinations to 
make early and adequate therapeutic management. AIE can be triggered by the 
abnormal expression of an antigen by a tumor or a viral infection, but in most 
cases, the mechanism of production of autoantibodies is unknown [2]. Several 
groups of AIE are described according to the nature of antibodies. Some clinical 
presentations are specific and the severity of symptoms varies depending on the 
subtypes of encephalitis. It is very important to make the diagnosis because an 
immunomodulatory treatment initiated early allows partial or complete reversi-
bility of the symptoms [4]. 

Currently, two major types of autoantibodies have been identified based on 
whether or not they are associated with cancer [1] [3]: 
● “onco-neuronal” antibodies (Ab), with an intracytoplasmic target, are bio-

markers of the presence of cancer and associated with paraneoplastic neuro-
logical syndromes. They are directed against a generally intracellular antigen 
expressed ectopically by the tumor cells. Their detections are performed ac-
cording to standardized techniques that are reproducible and validated on 
serum. 

● Membrane or synaptic target auto-Ab are rarely associated with cancer and 
frequently associated with limbic encephalitis. Detection techniques are not 
yet standardized, are carried out in specialized laboratories, and are per-
formed on CSF. 

3.2. Neurosyphilis and Limbic Encephalitis 

Neurosyphilis is a rare condition, less known by young neurologists. Therefore, 
it remains underdiagnosed due to the unsystematic achievement of TPHA-VDRL 
serology in patients admitted to the neurological department [5]. Neurosyphilis 
is a central nervous system (CNS) infection caused by Treponema pallidum in-
vasion and the associated immunological response. Neurosyphilis can occur 
during any of the two clinical stages [6]: 
● Early neurosyphilis occurs within months to a few years after infection, most 

commonly presenting as meningitis or meningovascular disease. 
● Late neurosyphilis occurs years to decades after infection, typically affecting 

the brain (causing dementia) or the spinal cord (causing tabes dorsalis). 
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The diagnosis of neurosyphilis is easy if you think about it: positive syphilitic 
serology in the CSF. Several clinical signs are usually orienting: pupillary anoma-
lies, the most typical of which is the Argyll-Robertson sign, as in our patient, 
proprioceptive disorders of the lower limbs, chin tremor and cognitive disorders. 

Brain MRI findings for neurosyphilis are non-specific, and no radiologic or 
pathognomonic findings have been reported. More common neuroimaging find-
ings for neurosyphilis are brain atrophy, cerebral infarctions, leptomeningeal 
enhancement, or non-specific white matter lesions. Occasionally it can occur by 
a hypersignal T2/FLAIR on the mesial temporal lobe which raises a problem of 
differential diagnosis with herpes simplex or limbic encephalitis [6] [7]. 

Based on a literature search in the PubMed database using the keywords 
“neurosyphilis” and “limbic encephalitis”, only 13 case reports were found. The 
authors emphasize the difficulty of diagnosis caused by a diagnostic delay. Neu-
rosyphilis is also known as the “great imitator” this is why we believe that the 
syphilis serology must be realized in all patients with an encephalitis syndrome, 
in particular, those with a limbic attack since it will first allow an early diagnosis 
and management and secondly prevent neurological sequelae [8] [9] [10]. 

Our clinical observation is particularly interesting for two reasons: the clinical 
presentation associating clinical features of limbic encephalitis with subclinical 
status epilepticus and the demonstrated therapeutic response based on clinical, 
biological, and radiological arguments. 

4. Conclusion 

In conclusion, neurologists must recognize syphilis as a “great imitator”. Thus, it 
is vital to retain neurosyphilis as a differential diagnosis in patients with limbic 
encephalitis and a mesio-temporal lobe hypersignal to provide early diagnosis 
and treatment, and a better prognosis.  
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Abstract 
A troponin in serum of more than one Million in vivo is rare insult. We re-
port a case of 85-year-old woman who was transferred to our institution be-
cause of acute ST elevated myocardial infarction and the troponin level 
reached a peak of 1,032,904.2 pg/ml. She was discharged with highly reduced 
left ventricular function, however in the three months follow up after a coro-
nary bypass operation she completely was free from heart failure symptoms 
and echocardiography showed a totally normal function of both ventricles. 
This case study highlights that the initial serum troponin in acute settings can 
mislead the long-term prognosis and gives prominence to the expeditious 
myocardial revascularization. 
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1. Background 

Troponin plays a defining role in the diagnosis of myocardial ischemia, here we 
present a case of 85-year-old female patient with acute transmural myocardial 
infarction with diffuse ST-segment elevation in which the peak of serum tropo-
nin was more than a million (1,032,904.2 pg/ml). In the three months follow-up 
transthoracal echocardiography shows normal pump function and freedom of 
symptoms and signs of heart failure after prompt revascularization through 
CABG procedure. 

2. Case Presentation 

A previously physically fit 85-year-old female presented to emergency depart-
ment (ED) of a secondary referral centre with acute central chest pain. The past 
medical history was only pertinent for hypertension, hyperlipidaemia. Coronary 
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angiography revealed completely occluded ostial LAD with triple vessel disease 
(Figure 1). High sensitivity Troponin upon the admission in our institution was 
34,745.5 pg/ml. Afterwards she was directly transferred to our operation theatre 
for an emergency CABG procedure. After induction of general anaesthesia, the 
routine perioperative transoesophageal echocardiography (TOE) supported the 
diagnosis showing total anterior wall and septum akinesia. 

An intra-aortic balloon pump was inserted intraoperatively through the fe-
moral artery to support the circulation. A full median sternotomy was performed, 
and the heart was accessed after complete opening of the pericardial sac. Cardi-
opulmonary bypass with Hyperkalemic normothermic blood cardioplegic arrest 
was utilized. 

A Standard CABG operation with Internal mammary artery on the culprit 
coronary vessel Left anterior Descending (LAD) as an in-situ graft and 2 singel 
vein grafts on Obtuse marginal artery marginalis and right coronary artery was 
performed. The CPB time was 78 min., and the Cross-clamp time was 42 min. 
The patient was normothermic 36.8˚C. Weaning from extra-corporeal circula-
tion was uncomplicated, after the procedure the patient was shifted to the opera-
tive intensive care unit (ICU), where she was extubated a couple of hours later. 
The follow up serum troponin in post operative period was more than million 
(1,032,904.2 pg/ml) (Figure 2) and CK-MB was 5134 U/l. She was then trans-
ferred to the surgical ward for further post-operative care which was uneventful. 

The post-operative transthoracic echocardiogram showed reduced Left ven-
tricular ejection fraction (HFrEF) of 20% by Simpson’s biplane method. Further 
evaluation using a cardiac MRI showed a LVEF of 10% - 15% (Figure 3 and 
Figure 4). She had complaint of progressive dyspnoea (New York Heart Associ-
ation (NYHA) functional Class III). 

Because of the reduced ejection fraction, the patient discharged with Wearable 
Cardioverter Defibrillator to minimize the high risk of sudden cardiac death and 
before discharge a follow-up appointment was scheduled in our outpatient clinic 
to re-evaluate the cardiac function after 3 months. 

 

 
Figure 1. Coronary angiography LAO: 30 CRA: 21 shows total occlusion of LAD. 
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Figure 2. Peak serum level of high sensitivity troponin of 1,032,904.2 Pg/ml. 
 

 
Figure 3. Cardiac magnetic resonance imaging “2 Chamber view”. 

 
At a 3-month follow-up, she had returned to normal physical activity and was 

free from heart failure signs and symptoms. She underwent a transthoracic 
echocardiogram which showed a Left ventricle ejection fraction of 50% by 
Simpson’s biplane method with no wall motion abnormalities (Figure 5). 

3. Discussion 

Acute myocardial infarction is a major health problem which leads to higher  
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Figure 4. Cardiac magnetic resonance imaging “3 chamber view”. 

 

 
Figure 5. Transthoracic echocardiography showed a normal systolic function and normal 
end-diastolic filling pressures of left ventricle. 
 
rates of mortality and morbidity. That fatal impact triggers the need of appro-
priate biomarkers for early diagnosis. Currently, the most specific markers for 
cardiac injury are cardiac troponin I (cTnI) and cardiac troponin T (cTnT) 
which have been considered as “gold standard” to identify cardiac ischemia due 
to its high specificity. In the daily clinical practice cardiac troponins becomes a 
predominant indicator for MI. However, troponin leakage in serum may origi-
nate from a cytosolic compartment of the cells and not from the necrosis of thin 
filament [1]. The Preoperative troponin levels do not appear to be predictive of 
short- or long-term outcomes following CABG and the clinical decisions re-
garding surgical revascularization should not be dictated by these measurements 
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[2]. In a study to explore the association between biomarker elevation (CK-MB 
and cTn), following percutaneous coronary intervention (PCI), there was an in-
creased mortality rate with elevation of CK-MB after PCI, whereas cTn elevation 
was not independently associated with mortality at 1 year [3].  

It was concluded in an animal study that cTnI is useful in assessing the prog-
nosis and severity of cardiac diseases in dogs as well as predicting the response 
to treatment can be assessed by repeated sampling, persistent increases in cTnI 
concentrations are indicators of a poor prognosis in dogs with cardiac disease 
[4].  

In an experimental work it was shown that revascularization of hibernating 
myocardium stimulated myocyte proliferation and partially reverse the ischemia 
[5]. 

4. Conclusion 

Serum Cardiac troponin alone is not always reliable as a prognostic factor for 
post-operatively morbidity and mortality, rapid revascularization can prevent a 
devastating consequence. 
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● cTnT  Cardiac troponin T 
● MI  Myocardial infarct 
● CABG Coronary Artery Bypass Grafting 
● CK-MB Creatine Kinase-myocardial band 
● cTn  Cardiac Troponin 
● PCI  Percutaneous coronary intervention 
● IRB  Institutional Review Boards 
● IABP  Intra Aortal Balloon Pump 
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