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Abstract 
Herpes zoster is a commonly encountered entity of which all clinicians should 
be aware. The diagnosis is most often considered and made based on a cha-
racteristic vesicular rash that presents in a unilateral dermatomal distribution 
and is usually accompanied by a painful neuritis. Not uncommonly, the pain 
presents a few days before the rash becomes evident and may even occur with-
out the rash appearing. When this happens patients may be subject to further 
diagnostic testing seeking alternative diagnoses, as herpes zoster is known to 
mimic a variety of other non-cutaneous organ system entities. Although the 
thoracic and lumbar dermatomes are the affected most frequently, in ap-
proximately one-fifth of cases the cranial nerves are involved either singularly 
or in combination. Trigeminal nerve zoster is of particular concern as it poses 
a risk of developing into zoster ophthalmicus with subsequent keratitis and 
uveitis resulting in permanent vision impairment. Involvement of the second 
(maxillary) and third (mandibular) branches of this 5th cranial nerve are less 
common and may present with signs and symptoms of a primary dental 
process. The infrequency and unfamiliarity of herpes zoster odontogenic ma-
nifestations can lead to unnecessary investigation and treatment. Apropos such 
a case we review the epidemiology, pathophysiology, signs, and symptoms of 
odontogenic herpes zoster. 
 

Keywords 
Herpes Zoster, Trigeminal Nerve, Odontogenic 

 

1. Introduction 

Of the multiple dozens of identified herpesviruses, only eight members are 
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known to infect humans. The simian herpesvirus known as Herpes B virus geo-
logically infects macaques but on rare occasions can infect exposed humans who 
may then go on to present with mucocutaneous lesions and/or encephalitis. Spe-
cific genetic and structural features of these double stranded DNA viruses afford 
them the ability to establish latency, which is then maintained throughout the 
infected individual’s life. Based on their specific sites of latency, human herpes-
viruses are subdivided into three subfamilies. Varicella-zoster virus (VZV) along 
with herpes simplex type 1 (HSV-1) and type 2 (HSV-2), and herpes B virus 
constitute the Alphaherpesvirinae group with sensory ganglia neurons serving as 
their site of latency. The Betaherpesvirinae subfamily comprised of cytomegalo-
virus (CMV), human herpes virus 6 (HHV-6), human herpes virus 7 (HHV-7) 
and Gammaherpesvirinae, which includes Epstein-Barr virus (EBV) and Kaposi 
sarcoma-associated herpesvirus (KSHV or HHV-8) establish latency in mono-
nuclear cells and lymphoid cells, respectively. With few exceptions, herpesvirus-
es generally have overlapping modes of transmission. Infection can occur via di-
rect human-to-human spread, either through saliva, sexual contact, in Utero, or 
during childbirth. CMV may also be transmitted by blood transfusion, organ 
donation, and post-partum breast feeding. VZV is unique in that it is the only 
herpesvirus that is spread by airborne transmission. 

Herpes zoster infection is the result of reactivation of varicella-zoster virus 
that had established latency in dorsal root ganglia following primary varicella, 
generally known as chickenpox, infection. Colloquially referred to as shingles, 
derived from the Latin word “cingulum,” which means belt or girdle, zoster af-
fects ≥20% of individuals during their lifetime [1]. Although zoster infection 
may present at any age, it mainly affects senior adults and immunocompromised 
patients because cell-mediated immunity in these individuals is decreased. Most 
cases present with a unilateral dermatomal cutaneous vesicular rash most often 
involving the thoracic and lumbar dermatomes. Odontogenic zoster is estimated 
to occur in less than 1 in 50 cases. Almost always the rash is accompanied or 
preceded by an acute neuritis in the same dermatomal distribution. On rare oc-
casions painful neuritis occurs without the development of skin lesions, a condi-
tion appreciated as zoster sine herpete. While less than 4% of persons will expe-
rience a second episode of zoster, approximately 25% to 50% of those over 50 
years-old will continue to have some degree of pain, often for several months 
and at times debilitating, in the dermatomal distribution after the lesions have 
crusted. This condition is referred to as postherpetic neuralgia. Extracutaneous 
manifestations of zoster may include central nervous system (meningoencepha-
litis, encephalitis, granulomatous cerebral angiitis) and neuromuscular (trans-
verse myelitis, Guillain-Barre syndrome) disorders as well as visceral disease such 
as pneumonitis and hepatitis [2]. Even though not thought of as visceral in-
volvement, odontogenic and other oropharyngeal manifestations of herpes zos-
ter, though rare, at times may be the initial zoster presentation prior to the de-
velopment of the tell-tale vesicular eruption. The seldom occurrence, atypical 
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presentation, and unfamiliarity of this zoster manifestation may influence the 
treating clinician to consider and empirically treat alternative diagnoses. Apro-
pos such a case we review the epidemiology, pathophysiology, signs, and symp-
toms of odontogenic herpes zoster. 

2. Case Summary 

A 79-year-old immunocompetent woman presented to a local medical clinic 
complaining of history of right ear discomfort, gingival pain, and oral mucosa 
lesions. Initially, she recalled experiencing a burning sensation in the right 
commissure of the mouth, which she attributed to consuming a hot meal. The 
following day, she empirically began treatment with amoxicillin for a presumed 
dental infection. Over the course of the following 2 days, vesicular lesions ap-
peared in the right corner of the mouth and around the mandibular area asso-
ciated with increasing right ear and facial pain. These worsening symptoms 
prompted her to visit her local hospital emergency department where she was 
treated with analgesics with minimal pain relief. She presented to our clinic for 
further evaluation 5 days after symptom onset. She denied having fever or other 
systemic manifestations and other than having asthma and hyperlipidemia, her 
past medical history was unremarkable. Physical examination was significant for 
right facial edema, erythema, and multiple vesicular lesions in the right mandi-
bular area associated with tenderness to palpation. Intraoral inspection showed 
multiple ulcerative and purulent lesions (Figures 1(a)-(c)). Over the next 2-days 
there was an increase in facial edema, erythema, and pain as well as the progres-
sion of vesicle formation, some of which began to crust over, all in a unilateral 
dermatomal pattern (Figure 1(d)). A maxillofacial computerized tomographic 
scan (CT) with contrast was performed demonstrating diffuse asymmetric in-
flammatory changes adjacent to the 2nd right upper molar with surrounding a 
periapical area of lucency along with a 2 cm fluid collection adjacent to area of 
inflammation characteristic of small abscess (Figure 2). Her antimicrobial regi-
men was changed to parenteral ampicillin-sulbactam for suspected dental ab-
scess. Subsequently, consultation with an Infectious Diseases specialist was ob-
tained, where upon a diagnosis of herpes zoster was suggested. Lacking access to 
varicella-zoster nucleic acid assay (PCR) or direct fluorescent antibody stain tests, 
a standard serologic immunologic assay measuring both VZV IgM and IgG an-
tibodies was obtained. While the IgM antibodies were undetectable, based upon 
the significantly elevated level of IgG antibodies, 2986 (<135, negative; ≥165, 
positive) and considering her having had a history of childhood varicella infec-
tion, a diagnosis of odontogenic herpes zoster infection was made clinically. 
Treatment with valacyclovir 1000 mg and amoxicillin-clavulanate 500 mg every 
8 hours for 7 days was provided. Corticosteroids were not included in the treat-
ment of this patient’s symptoms. Evaluation by an oral maxillofacial surgeon 
found no indication for a dental surgical procedure. One month after presenta-
tion, her cutaneous lesions and dental symptoms had resolved, however, she  
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Figure 1. (a) Right facial edema, erythema, and multiple vesicular lesions in the right 
mandibular area. (b) & (c) Multiple intraoral ulcerative and purulent lesions (yellow ar-
row). (d) 48 hours after initial presentation increase in facial edema and erythema, pro-
gression of vesicles and crust formation. 

 

 
Figure 2. Maxillofacial CT with contrast—Diffuse asymmetric inflammatory changes ad-
jacent to the 2nd right upper molar with surrounding a periapical area of lucency along 
with a 2cm fluid collection adjacent to area of inflammation characteristic of small ab-
scess (yellow arrow).  
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continues to have mild residual right facial and ear pain. 

3. Discussion 

Cranial nerve dermatomal involvement by varicella zoster virus (VZV) compris-
es about 20% of the dermatomes affected, with the trigeminal nerve representing 
most of the occurrences [3]. A recent study by Tsau et al. retrospectively studied 
330 patients with cranial nerve involvement by herpes zoster over a period of 10 
years and determined that the trigeminal nerve represented 57.9% of all cases, 
followed by the facial nerve (52.1%), and vestibulocochlear nerve (20.0%) [4]. 
The ophthalmic and maxillary branches of the trigeminal nerve are sensory 
branches, while the mandibular branch is both sensory and motor. Multiple stu-
dies have determined that trigeminal nerve zoster generally occurs in one sen-
sory nerve dermatome, but two branches of the trigeminal nerve involvement 
have also been reported [4]. The V1 ophthalmic branch of the trigeminal nerve is 
affected about 20 times more frequently compared to its V2 (maxillary) and V3 
(mandibular) branches [5]. Herpes zoster ophthalmicus may lead to dangerous 
sequela for the patient affected if timely recognition and treatment do not occur. 
Hutchinson’s sign, which clinically manifests as vesicles on the tip of the nose, 
signifies involvement of the nasociliary branch of the ophthalmic nerve and 
should prompt an immediate ophthalmologic evaluation. The maxillary (V2) and 
mandibular (V3) division of the trigeminal nerve are rarely affected by VZV. 
Furthermore, simultaneous involvement of all three branches of the trigeminal 
nerve has also been reported in immunocompetent patients [6]. Facial cranial 
nerve zoster has a typical presentation with appearance of vesicular lesions in the 
auricle, external auditory canal and oral cavity and is also associated with facial 
nerve palsy characterized by ipsilateral facial weakness. This clinical presenta-
tion, known as Ramsay Hunt Syndrome (RHS), reflects the involvement of the 
facial sensory and motor nerves. 

In a retrospective study by Peitersen et al., 4.5 percent of all peripheral facial 
nerve palsies were caused by herpes zoster [7]. Vestibulocochlear nerve in-
volvement in RHS clinically manifests with hearing loss, vertigo and tinnitus. Dr. 
Hunt hypothesized that these features can be explained by the proximity of the 
geniculate ganglion to the vestibulocochlear nerve within the bony facial canal 
[8]. 

Our comprehension of the sophisticated function of the cranial nerves and 
their respective dermatome involvement aids us in better understanding the as-
sociated symptomatology triggered by herpes zoster infections. In our case, the 
patient attributed the prodromal symptoms (burning sensation of the lower half 
of her face) to an odontogenic cause resulting in treatment with antibiotics for a 
presumed tooth infection, thus delaying her diagnosis. 

Odontogenic (dental) pain is a common presenting complaint leading the pa-
tient to seek care in dental offices, primary care clinics, and emergency depart-
ments. In most instances this pain is secondary to dental caries, pulpitis, perico-
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ronitis, periodontitis, dentine sensitivity or dental trauma [9]. Given the high 
prevalence of these typical causes of odontogenic pain, herpes zoster is not often 
a diagnosis of initial consideration [10]. There are multiple published case re-
ports of prodromal herpes zoster pain initially misdiagnosed as a primary dental 
condition with subsequent identification of the correct diagnosis when classical 
features of zoster reactivation become evident later during the disease [10] [11] 
[12] [13]. Anatomic and radiographic findings mimicking other more customary 
odontogenic conditions have also been noted in the dental and endodontic lite-
rature [12] [13]. Viral infections such as intraoral VZV have been implicated in 
the formation of periapical abscesses, though the precise relationship between 
these two is yet to be elucidated. In one study by Ferreira, et al., using PCR 
technology, VZV was detected in 9% of apical abscesses sampled. Moreover, 
56.5% of samples were positive for any herpesvirus, reaffirming the role that these 
viruses play in the pathogenesis of dental infections [14]. 

Because pulpitis, pericoronitis, and apical periodontitis are frequently en-
countered entities in the practice of dentistry and endodontics, it is predictable 
that patients with prodromal orofacial herpes zoster may undergo unnecessary 
nonsurgical and surgical interventions to treat one of these more common con-
ditions [10] [15] [16]. 

4. Conclusion 

The diagnosis of odontogenic zoster infection may be challenging in patients 
who present atypically, as the prodromal symptoms closely mimic those en-
countered with dental infections, thereby resulting in the prescribing of unne-
cessary antibiotics instead of appropriate antiviral therapy. Expanding our diffe-
rential diagnoses by considering uncommon causes of odontogenic pain, such as 
herpes zoster, prevents delay in diagnosis, avoids unnecessary and costly diag-
nostic procedures, and may decrease the likelihood of lasting sequelae such as 
postherpetic neuralgia. 
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Abstract 
Background: Ankylosing spondylitis (AS) is a chronic inflammatory disease 
which is characterized by the involvement of the sacroiliac joint and the spine, 
the main therapy includes biological agents, which may increase the risk of 
tumor and infection in long term application. Case Presentation: A fifty-year- 
old man was diagnosed of AS. He received the therapy of golimumab 50 mg 
once every one month subcutaneously. After receiving this treatment for two 
years and eight months, the patient had an elevated level of IgA. The monoc-
lonal protein was finally identified as the type of IgA-kappa from the immuno-
fixation study. Bone marrow aspirate smear revealed infiltration by plasma cells 
(5%) and immunophenotyping was positive for CD27, CD28, CD38, CD45, 
CD138 and cKappa, which was finally diagnosed of MGUS. Conclusion: This 
case demonstrates that golimumab may increase the risk of premalignant dis-
ease in patients with AS. With our case report, we also like to highlight that pa-
tients with AS may have increased risk of plasma cell malignancies. 
 

Keywords 
Ankylosing Spondylitis, Golimumab, Monoclonal Gammopathy of  
Undetermined Significance 

 

1. Introduction 

Ankylosing spondylitis (AS) is a chronic inflammatory disease which is charac-
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terized by the involvement of the sacroiliac joint and the spine, and can cause 
chronic back pain and functional impairment. Monoclonal gammopathy of un-
determined significance (MGUS) is a premalignant plasma cell dyscrasia that 
consistently precedes multiple myeloma (MM) with a 1% risk of progression per 
year. The association of MGUS with AS has been rarely described. Herein we 
report a patient with AS who presented with MGUS after the use of golimumab. 

2. Case Presentation 

A fifty-year-old man presented with a five-year history of inflammatory low 
back pain associated with morning stiffness and limited spinal mobility. But he 
never paid attention and received any treatment. There was no history sugges-
tive of gastrointestinal symptoms, pheripheral arthritis, psoriasis or other infec-
tious diseases. Physical examination revealed tenderness of the sacroiliac joints 
and reduced chest expansion (2 cm). Laboratory investigation demonstrated that 
blood routine, homologous leucocytic antigen-B27 and immunofixation study 
were all negative. The levels of immunoglobulin A (IgA), IgM and IgG were all 
in the normal range. Erythrocyte sedimentation rate was 61 mm in the first hour 
(normal range: 0 - 20 mm/H) and C-reactive protein level was 11.26 mg/L (normal 
range: 0.068 - 8.2 mg/L). X-ray showed bone fusion on the right sacroiliac joint. 
Narrow joint gap and bone marrow edema could be detected on the sacroiliac 
joints from MRI. Thus, a diagnosis of AS was established. He received the ther-
apy of golimumab 50 mg once every one month subcutaneously. After receiving 
this treament for two years and eight months, the patient had an elevated level of 
IgA (24.25 g/L, normal range: 0.72 - 4.29 g/L). Serum protein electrophoresis re-
vealed that the ratio of monoclonal spike in the gamma region was 13.11%. The 
monoclonal protein was finally identified as the type of IgA-kappa from the im-
munofixation study. Erythrocyte sedimentation rate was 47.00 mm/H and C- 
reactive protein level was normal. Laboratory tests demonstrated no anemia, 
renal lesion or hypercalcemia. Bone lesion could not be detected from imag-
ing tests. Bone marrow aspirate smear revealed infiltration by plasma cells (5%) 
(Figure 1) and immunophenotyping was positive for CD27, CD28, CD38, 
CD45, CD138 and cKappa (Figure 2). Chromosome karyotyping analysis dem-
onstrated 46, XY. Fluorescence in situ hybridization analysis showed partial 
deletion of chromosome 13q and abmormalities in 1q21 and the diagnosis of 
MGUS was made. 

3. Discussion 

MGUS is thought to be the first pathogenetic step in the development of MM, 
but the mechanism for MGUS remains unknown. The autoimmune disease, an-
kylosing spondylitis, has been reported to be associated with the incidence of 
MGUS and MM, and standardized incidence ratios of multiple myeloma was al-
so significantly increased in patients with AS [1] [2] [3]. These results indicate 
that AS might act as triggers for MGUS/MM development. However, an opposite  
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Figure 1. Bone marrow aspirate smear revealed infiltration by plasma cells (400×). 

 

 
Figure 2. Immunophenotyping was positive for CD27, CD28, CD38, CD45, CD138 and 
cKappa. 

 
result was reported in a systematic review which revealed that ankylosing spon-
dylitis was not the subsequent risk of MGUS or MM [4]. Although the role of AS 
in the risk factor of MGUS/MM was focused on, the effect of biologic drugs on 
the incidence of MGUS/MM was rarely reported. It was found that no associa-
tion was observed between the use of any biologic disease-modifying antirheu-
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matic drug (DMARD) and risk of MM compared to never having used biologic 
DMARDs. However, compared to the users of conventional-synthetic DMARDs 
only, those receiving conventional-synthetic plus biologic DMARDs had an in-
verse relationship with MM. In addition, a positive association was observed 
with use of interleukin 6 (IL-6) antagonist tocilizumab and MM. However, 
there was no relationship between use of anti-tumor necrosis factor alpha 
(TNFα) antibody and MM [5]. In this case, this patient only received the ther-
apy of anti-TNFα antibody golimumab, but got MGUS after two years and 
eight months. Since TNFα has both pro- and anti-malignancy potencies [6], 
we speculate that the effect of pro-malignancy predominate after use of goli-
mumab in this patient and result in the incidence of MGUS. Finally, chromo-
some abnormalities could be detected and this patient may have the risk of de-
veloping into MM. 

4. Conclusion 

The occurence of MGUS after the use of tumor necrosis factor-α in patients with 
AS has rarely been reported in the literature. This case demonstrates that goli-
mumab may increase the risk of premalignant disease in patients with AS. With 
our case report, we also like to highlight that patients with AS may have increased 
risk of plasma cell malignancies. Longitudinal cohort studies with large samples 
and persistent follow-up should be needed to investigate the true relationship of 
the use of golimumab and plasma cell diseases. 
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Abstract 
Background: Sickle cell anemia is caused by a mutation in the beta globin 
gene, resulting in the production of sickle hemoglobin, which is less soluble 
than normal hemoglobin. The main disease features are related to hemolytic 
anemia and blood vessels occlusion, causing ischemia and infracts. Acute chest 
syndrome is one of its most dangerous manifestations, and may cause severe 
hypoxemia and acute respiratory failure. Conservative management is often 
successful, but in rare cases the syndrome may be refractory. Extracorporeal 
membrane oxygenation (ECMO) support may be life-saving in these extreme 
situations. Case Report: A 31-year-old male admitted to the intensive care 
unit (ICU) in our hospital due to acute chest syndrome and massive aspira-
tion. Due to extreme hypoxemia and severe acute respiratory distress syn-
drome, veno-venous ECMO support was initiated with rapid improvement in 
both oxygenation and hemodynamic status. The patient was weaned of ECMO 
after 7 days. He was discharged 4 weeks later. Although initiation of ECMO 
in sickle cell patients is uncommon, in selected refractory cases it may be life- 
saving. Conclusion: Although initiation of ECMO therapy in sickle cell ane-
mia patients is uncommon, and may be even controversial, in selected re-
fractory cases it may be life-saving. 
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1. Introduction 

Sickle cell disease (SCD) is caused by a point mutation in the beta globin gene, 
which encodes hemoglobin beta chains. Valine is substituted for the normal 
glutamic acid at the seventh amino acid (HBBp.glu7val), creating sickled he-
moglobin (HbS) [1]. 

While normal hemoglobin is soluble in the cytoplasm of red blood cells, HbS 
forms insoluble polymers when deoxygenated. Polymerized HbS damages the 
red blood cell membrane, interfering with membrane function, cell deformabili-
ty and cell lifespan [2]. Following deoxygenation, the red blood cells gradually 
become irreversibly distorted, with the classic sickle shape in light microscopy or 
electron microscopy [3]. In addition, cell membrane damage causes release of 
membrane and intra-cellular particles, which increases endothelial adhesion and 
hypercoagulability [4]. Sickle cells are dense and fragile and are unable to tra-
verse the microcirculation, causing vaso-occlusive disease [5], aggravated by he-
molysis of the fragile cells. Sickle cells undergo intravascular and extravascular 
hemolysis, causing anemia with reticulocytosis [6]. Adherence of damaged blood 
cells to the endothelium causes vasoconstriction and inflammatory changes, and 
ischemia ensues [7]. 

Clinical manifestations of SCD include acute and chronic pain and tissue 
ischemia. Stroke, acute chest syndrome, renal and bone infraction and venous 
thromboembolism are common phenomena. Acute chest syndrome is a syn-
drome of fever, chest pain, hypoxemia, wheezing, cough and respiratory distress 
with new pulmonary infiltrates in chest X-ray [8]. 50% of SCD patients will en-
dure at least one episode of acute chest syndrome through life [8], with consi-
derable morbidity and mortality rates. Acute chest syndrome may be caused by 
several mechanisms, including vaso-occlusion, infection, hypoventilation, hy-
poxemia from other causes (pneumonia), smoking and thromboembolic events 
(including fat embolism) [9] [10]. 

Vaso-occlusion within pulmonary capillaries is the main pathological basis, 
and an inciting event triggers deoxygenation of HbS, sickling, endothelial injury 
and ischemia [11]. Hypoxia, hypercarbia, acidosis and inflammation further ex-
acerbate the process, creating a vicious cycle. 

Treatment includes analgesics, hydroxyurea, blood transfusion and supportive 
care (hydration, antibiotics if an infection is suspected, oxygen support). In se-
vere acute respiratory failure, intubation and mechanical ventilation may be ne-
cessary [12]. If mechanical ventilation is insufficient, and refractory hypoxemia 
and/or hypercarbia ensue, extra corporeal membrane oxygenation (ECMO) may 
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be used. Use of ECMO in SCD patients has been described in several case re-
ports [13]-[21] and two case series [22] [23]. 

Here we present a case of a young patient with SCD who was admitted to the 
intensive care unit (ICU) in our medical institution due to acute chest syn-
drome, severe hypoxemia and aspiration pneumonitis. Due to severe acute res-
piratory distress syndrome with refractory hypoxemia, veno-venous (VV) ECMO 
therapy was imitated with rapid improvement and survival to hospital discharge. 

Informed consent could not be obtained due to the patient’s neurological sta-
tus during discharge. The case report is without any identifying personal details, 
in order to keep the patient’s privacy. 

2. Case Presentation 

H.B, a 31 year old man, was admitted to our ICU on June 2022. Past medical 
history included SCD along with beta-thalassemia, G6PD deficiency, chronic 
leukocytosis and thrombocytosis, heavy smoking and poor compliance for ther-
apy. He suffered from chronic neuropathic pain and had multiple hospitaliza-
tions due to acute occlusive pain. He was admitted to the emergency department 
due to acute chest syndrome, fever, severe pain, hypoxemia and diffuse bilateral 
infiltrates on chest X-ray (Figure 1). He received intravenous hydration, anal-
gesics and one dose of intravenous ceftriaxone, but respiratory collapse soon 
ensued and the patient was sedated and intubated. The intubation was techni-
cally difficult and aspiration was noted during intubation attempts. The patient 
was admitted to the ICU after computed tomography of the chest excluded 
pulmonary embolism (Figure 2). He was treated with antibiotics and fluids. Ini-
tial HbS fraction was 75%. He received packed red blood cell and phlebotomy 
was also performed, in order to maintain HbS fraction around 30% - 40%. At 
first, arterial blood saturation was maintained above 90%, and the patient was 
hemodynamically stable. However, 7 days later, significant deterioration in his 
condition was noted, probably due to aspiration pneumonitis. He developed  

 

 
Figure 1. Chest C-ray during ICU admission. 
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Figure 2. Chest computed tomography during ICU admission. 

 
severe hypoxemia with P/F ration below 80, “white lungs” in chest X-ray and 
severe acute respiratory distress syndrome. Shock soon ensued due to increased 
pulmonary pressure and right ventricular failure. Prone position was attempted 
without significant improvement, and therefore VV ECMO therapy was in-
itiated. The right internal jugular vein and right femoral vein were cannulated. 
Rapid improvement in oxygenation and hemodynamics was observed. Seven 
days later, after improvement in oxygenation, hemodynamics and chest x-ray, 
the patients was successfully weaned of ECMO. 

Percutaneous tracheostomy was performed, and he was gradually weaned of 
sedation. Due to severe delirium head computed tomography was performed, 
demonstrating multiple small infracts in watershed zones (Figure 3). In addi-
tion, deep vein thrombosis was observed in ultrasonography at the former can- 
nulation sites (Figure 4), and full anticoagulation with enoxaparin was in-
itiated. 

The patient gradually regained consciousness and was weaned of mechanical 
ventilation. Decannulation was performed. He was discharged from the ICU ap-
proximately one month following admission. After 45 days of rehabilitation he 
was discharged home in good clinical condition. He regained full consciousness 
and required only minimal help during daily activities. 

3. Discussion 

ECMO therapy is an important salvage tool for patients with refractory cardio- 
respiratory failure. Due to the increasing availability of ECMO equipment and 
staff, many medical conditions which have been considered in the past to be rel-
ative or even absolute contraindications for ECMO, are now being considered as 
acceptable indications. Acute chest syndrome is the most common cause of 
mortality in adults with SCD, and ECMO therapy may be beneficial for two main 
reasons: first, the severe hemodynamic compromise following acute chest syn-
drome may require circulatory support via VA ECMO, and second, resolving  
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Figure 3. Computed tomography of the brain showing multiple brain infracts. 

 

 
Figure 4. Ultrasound of the femoral vein showing deep venous thrombosis. 

 
hypoxemia is crucial to relieve the hypoxic pulmonary vasoconstriction, further 
relieving sickling and vaso-occlusion. This purpose may be achieved with VV 
ECMO [22]. Most reports regarding ECMO in SCD patients in the literature are 
pediatric, and only few reports are available in the literature regarding adult SCD 
patients requiring VV ECMO therapy [24]. The first report of adult SCD patient 
with acute chest syndrome requiring VV ECMO was published by Sewaraltha-
hab et al. [16]. Boissier et al. [22] investigated 22 adult SCD patients, 10 of them 
were treated with VV ECMO and 12 with VA ECMO. In hospital survival was 
27%. KUO et al. [23] studied 65 pediatric SCD patients from the ELSO-registry 
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in years 1990-2012. 80% of patients were treated with VA ECMO, even though 
the most common indication for ECMO was acute respiratory failure. 69% of 
them had acute chest syndrome or acute respiratory failure from other causes, 
9% had sepsis, 4% had cardiac arrest and 7% had other reasons for ECMO ther-
apy. Overall in-hospital survival was 52%, with better survival in the VV ECMO 
group (85% vs. 43% in the VA ECMO group). The most common complications 
were acute kidney injury, in 45% of patients, significant hemorrhage necessitat-
ing administration of blood products (25%), need for inotropic support (40%) 
and oxygenator membrane clotting (15%). 

Regarding ECMO therapy, SCD patients may present unique challenges. Since 
SCD is often manifested by hemolysis, vaso-occlusion and increased thrombo-
genicity, ECMO therapy was considered to be a relative contraindication in 
those patients in the past. Increased risk for thrombosis or bleeding in the can-
nulation sites, cerebrovascular infracts, pulmonary emboli, oxygenator clotting 
and hemolysis, all pose a significant risk in those patients. H.B indeed developed 
both intracerebral infracts and deep vein thrombosis in the cannulation sites. 
However, considering the refractoriness of his hypoxemia and cardiorespiratory 
failure, VV ECMO was the only possible option for salvage therapy. His condi-
tion was critical during ICU admission, with SAPS-II score of 68, indicating 
in-hospital mortality rate of 81% despite his young age. Not only he had acute 
chest syndrome during admission, a condition severe enough in SCD patients to 
cause high mortality, he also had massive aspiration during intubation attempts 
in the emergency department, aspiration pneumonitis and severe acute respira-
tory distress syndrome, further aggravating the vicious cycle of hypoxemia, va-
so-occlusion and sickling. During consultation with other large ECMO centers 
before initiating ECMO therapy in H.B, there was controversy whether he is a 
good candidate for this therapy; since the mortality rate in these patients on 
ECMO is high [22] and the patients had very high SAPS-II score with very high 
in hospital mortality risk. However, due to his young age and critical refractory 
hypoxemia we decided to initiate ECMO anyway. Fortunately, the patient re-
sponded well to this therapy and eventually was discharged in good condition. 

“Awake ECMO” is a possible option in selected patients. In SCD patients it 
might have the benefit of recognizing neurologic deficits due to intracerebral in-
fracts earlier. In a study by Avgeridou et al. [24], they described a similar case of 
a young man with SCD and acute chest syndrome, with refractory cardiorespi-
ratory failure requiring VV ECMO. They were able to maintain the patient awake 
while on ECMO. In the case of H.B, due to poor lung compliance and severe de-
lirium this option was not viable. 

4. Conclusion 

Although initiation of ECMO therapy in SCD patients is uncommon, and may 
be even controversial, in selected refractory cases it may be life-saving, and should 
be considered a potential option for those patients. Further and larger studies are 
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required to determine outcome of SCD patients after ECMO therapy. 
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Abstract 
Endocarditis is an inflammation of the endocardium and its structures (valves), 
most often of infectious origin, described by William Osler in 1885. In the 
21st century, infective endocarditis remains a reality in our countries. We re-
port a complicated case of infective endocarditis (IE). This is a 53-year-old 
woman, obese and passive smoker who died on the 5th day of her hospitaliza-
tion following an infective endocarditis (IE) with bacterial strains resistant to 
the usual antibiotics: daughter of acute lithiasic cholecystitis, mother of major 
mitral valve perforation, brain abscess, ischemic stroke and atrial fibrillation. 
All were responsible for septic shock and fatal coma. Surgical management of 
the infective endocarditis in the first hours of her admission could have im-
proved her prognosis. To conclude, in addition to its interests and its clinical 
particularities, our present observation has highlighted major public health 
problems specific to our sub-Saharan African countries, namely: The problem 
of the double health burden, the problem of delays in seeking care, the prob-
lem of resistance to antibiotics and the problem of the insufficiency of refer-
ence health technical platforms. 
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Antibiotic Resistance, Acute Lithiasis Cholecystitis, Neurological Complications, 
Delayed Consultation, Senegal 

 

1. Introduction 

Infectious endocarditis (IE) is a septicaemia state due to the graft and prolifera-
tion of a pathogenic microorganism circulating in the blood, on an initially ster-
ile fibrino-platelet vegetation developed on a healthy or previously damaged en-
docardium or on any prosthetic structures and various pacemaker or defibrilla-
tor leads [1] [2] [3]. This definition also includes infections developed on heart 
defects [1] [2] [3]. 

IE positive diagnosis is aided by the modified Dukes diagnostic criteria [1] [2] 
[3]. Its prognosis remains dark and its management is medical and sometimes 
surgical [1] [2] [3]. 

We report the case of a singular IE due to the rarity of its portal of entry (acute 
lithiasic cholecystitis), due to the presence of multiple complications (valvular 
perforation, cerebral abscess, ischemic stroke, septic shock), and finally due to 
the multiple antibiotic resistances of isolated bacterial strains. In addition to these 
clinical particularities, our observation reminds us of the existence of four (4) 
major Public Health issues in Sub-Saharan Africa. 

2. Observation 

This was a 53-year-old patient, with passive smoking at home as a cardiovascular 
risk factor, menopause, grade I obesity, physical inactivity, with no known his-
tory of heart disease who had been admitted to the Cardiology department of the 
Idrissa POUYE General Hospital. 

The reasons for consultation and hospitalization evolved for three weeks with 
abdominal pain of increasing intensity in the right hypochondrium, with vom-
iting of food, permanent fever and palpitations. To this was added suddenly in 
less than 24 hours, Wernick’s motor aphasia and psychomotor agitation. It was 
these last two signs that worried the relatives and motivated the emergency con-
sultation in the middle of the night. 

On admission, the patient was very agitated, obtunded, feverish with a body 
temperature of 39.8˚C, blood pressure was 145 mmHg/90mmHg, heart rate 115 
beats per minute, respiratory rate 32 cycles per minute with an ambient air satu-
ration of 94%. 

Physical examination found regular auscultatory tachycardia with an aortic 
insufficiency murmur, with no signs of peripheral heart failure. The patient sys-
tematically rejected the examiner’s hand at each attempt to palpate the right hy-
pochondrium (clinical Murphy sign). The rest of the examination (including 
ENT) was normal apart from effacement of the right nasolabial fold with con-
tralateral deviation of the mouth and positive pipe sign. 
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The resting surface 12-lead electrocardiogram (Figure 1) showed: regular si-
nus tachycardia, PR interval at 12/100 of a second, normal heart axis, Q3T3 pat-
tern, left ventricular hypertrophy according to overload index ventricular of 
Sokolow Lyon with secondary disorders of the repolarization in lower side. 

Emergency transthoracic resting echocardiography showed dilated heart 
chambers, with a RV/LV ratio < 1, free of spontaneous contrast and thrombus. 
Biventricular function was preserved with a Simson biplane ejection fraction 
measured at 65% and a TAPSE at 18 mm. Left ventricular filling pressures were 
normal with a Type 1 mitral profile. The inferior vena cava was dilated, measur-
ing 22 mm and poorly compliant. The pericardium was dry and the diaphrag-
matic pleuro-costal pouches were free of effusion. The aortic and mitral valves 
were thickened, remodelled calcified, rheumatic in appearance (Figure 2(c)). 
Color Doppler revealed moderate aortic insufficiency (Figure 2(a)) and moderate  

 

 
Figure 1. 12-lead resting surface electrocardiogram tracing on patient admission. 
 

 
Figure 2. Resting transthoracic echocardiography images: (a) Apical 5-chamber two-dimensional section coupled with color 
Doppler showing aortic regurgitation; (b) Apical 2-chamber two-dimensional slice coupled to color Doppler showing mitral re-
gurgitation; (c) two-dimensional parasternal trans mitral short axis section showing a remodeled calcified mitral valve; (d) Apical 
2-cavity two-dimensional section showing the vegetation on the large mitral valve (red arrow). 
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to severe leak-predominant mitral disease with two (2) jets, one eccentric and 
one central by perforation of the anterior mitral valve and restriction of the pos-
terior mitral valve (Figure 2(b)). Finally, it especially revealed a hyper-echoic 
image in clusters; very mobile, crumbly on the large mitral valve (image of vege-
tation) (Figure 2(d)). 

Despite pain in the right hypochondrium with each passage of the probe 
(Murphy ultrasound sign), the emergency abdominal ultrasound revealed a di-
lated gallbladder with a thickened wall measured at 6mm. In the fundus of this 
gallbladder, there was a rounded hyper-echoic image measuring 13 × 12 mm in 
axis with a posterior shadow cone (Figures 3(a)-(c)). Abdominal CT angiogra-
phy found a hyperdense image measuring 11.7 mm × 13.7 mm in the gallbladder 
(macrolithiasis) (Figure 3(d)). 

Cerebral CT angiography revealed a hypodense right frontal parenchymal le-
sion with peri-lesional peripheral enhancement (image in rosette). This lesion 
measured 12.5 mm × 11.5 mm with no mass effect (midline structures in place) 
(Figure 4(a), Figure 4(b)). 

The biology performed came back in favor of a major non-specific biological 
inflammatory syndrome with hyperleukocytosis at 36.960 × 103 elements/LU; 
neutrophil predominance at 94.7%; a C-Reactive Protein at 332 mg/L; a sedi-
mentation rate of 128 mm in the first hour, anemia at 7.6 g/dl hypochromic (26 
pg) microcytic (79.3 fl) inflammatory with serum iron (150 ug/dl), ferritenaemia 
(14,962.22 ng/ml). Renal function, blood ionogram, blood filth were normal, 
HIV 1 and 2 serology, HBs Ag were negative. 

Faced with the presence of a major criterion (vegetation and mitral perfora-
tion on Doppler echocardiography) and three (3) minor criteria (rheumatic 
valve disease, 39.8˚C fever and the biological inflammatory syndrome), we had 
from the admission evoked and retained the positive diagnosis of certain infec-
tious endocarditis. According to the diagnostic criteria of Duke University of  

 

 
Figure 3. Abdominal ultrasound (a)-(c) and computed tomography (d) images showing acute lithiasic cholecystitis, (a) Enlarge-
ment of the gallbladder with hyper echogenic material within it, (b) Thickening of the wall gallbladder, (c) Measurement of the 
gallstone and posterior cone of shadow, (d) Measurement of the gallstone on the CT scan. 
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Figure 4. Cerebral computed tomography images with injection of contrast product on 
admission of the patient showing the cerebral abscess, (a) Demonstration of a hypodense 
parenchymal lesion with peri-lesional peripheral enhancement (red arrow), (b) Meas-
urement of lesion. 

 
1994 modified by Li in 2000 and adapted by the ESC in 2015. 

It was an Osler’s subacute infective endocarditis on rheumatic heart with di-
gestive entry gate (acute lithiasic cholecystitis) and with multiple complications 
(valvular mutilations, cerebral abscess). 

Admitted to the cardiological intensive care unit, the continuous monitoring 
of the constants made it possible to detect at H5 of hospitalization, a state of car-
diovascular shock with a blood pressure at 70 mmHg/40mmHg; a break in diure-
sis, hot extremities, profuse sweating, tachycardia at 125 beats per minute and 
polypnea at 50 respiratory movements per minute. This septic shock required 
Noradrenaline 0.5 gamma kilo per hour with an electric syringe pump with an 
intravenous probabilistic dual antibiotic therapy comprising ceftriaxone at a men-
ingeal dose (4 g/day in a single dose) and gentamycin (160 mg/day). 

Blood cultures were collected before any antibiotic therapy and at the peak of 
fever in an aerobic and anaerobic environment and sent to biology. 

On D2 of hospitalization, the patient presented with a supraventricular ar-
rhythmia such as complete tachyarrhythmia by paroxysmal atrial fibrillation with 
an average ventricular response of 180 beats per minute (Figure 5), with more 
pronounced obnubilation, but without hemodynamic failure (BP: 110/60mmHg). 
This arrhythmia justified digitalis injection 0.5 mg IV. In the absence of results, 
amiodarone was administered as a loading dose (1800 mg per os) for a drug cardio 
version, which was unsuccessful. 

On day 4 of hospitalization, the patient presented proportional right hemi-
plegia with a Glasgow score of 9/15 subject to aphasia. The emergency cerebral 
computed tomography returned in favour of a semi-recent ischemic cerebro- 
vascular accident in the superficial territory of the left Sylvain valley (Figure 6). 
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Figure 5. 12-lead resting surface electrocardiogram tracing during hospitalization of the patient showing complete tachyarrhyth-
mia due to atrial fibrillation. 
 

 
Figure 6. Cerebral computed tomography images without injection of contrast product 
during the patient’s hospitalization, in cross section (a) and frontal (b) highlighting the 
ischemic cerebrovascular accident in the form of a superficial hypo dense image of the left 
Sylvain valley (Red Arrow). 

 
Blood cultures were positive on day 5 of hospitalization and isolated strains of 

non-fermentative Gram-negative bacilli and anaerobic Gram-positive Cocci. The 
antibiogram showed resistance to ceftriaxone and gentamycin. 

On D6 of hospitalization, the patient presented a cardio-respiratory arrest that 
was fatal to her despite the resuscitation measures. 

3. Discussion 

1) Circumstances of discovery of infective endocarditis 
They are many and varied. In our present observation, it was a digestive and 

neurological context. Other circumstances of discovery have been reported such 
as acute pulmonary oedema [4], intracranial haemorrhage [5] and even splenic 
infarction [6]. Whether pulmonary, digestive or neurological, the circumstances 
of the discoveries aroused by infective endocarditis had in common to evolve in 
a frank febrile context. In our case the fever was 39.8˚C, it was 38.9˚C in the case 
of acute pulmonary oedema [4], 39˚C in the case of intracranial haemorrhage [5] 
and 39.5˚C in the case of splenic infarction [6]. This reminds us that a tempera-
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ture ≥ 38˚C is one of the diagnostic criteria for infective endocarditis [7] [8]. In-
deed, the Duke University diagnostic criteria of 1994 modified by Li in 2000 and 
adapted by the ESC in 2015 [7] [8] [9] [10] [11] make fever (≥38˚C) a minor di-
agnostic criterion. 

2) Positive diagnosis of infective endocarditis 
IE was retained in our patient [7] [8] [9] [10] [11] before the following major 

criteria: two positive blood cultures showing strains of non-fermentative 
Gram-negative bacilli with anaerobic Gram-positive Cocci and images intra car-
diac vegetations on the calcified mitral valve remodelled on resting transthoracic 
echocardiography (Figure 2). This made any recourse to transesophageal echo-
cardiography unnecessary [7] [10]. In addition to the two major criteria, there 
were minor criteria, which are fever at 39.8˚C and incidental discovery of rheu-
matic-like mitral disease (Figure 2). All this made it possible to retain in our pa-
tient the certain positive diagnosis of Osler’s Sub Acute bacterial IE on the native 
mitral valve with a rheumatic appearance [7] [8] [10] [11]. Involvement of the 
valvular structures of the left heart are more frequent in IE than those of the 
right heart, which accounts for only 5% to 10% of cases [12] [13] [14] [15]. 

3) Etiological diagnosis of infective endocarditis 
The etiological investigation was exhaustive in our patient. It made it possible 

to retain acute lithiasic cholecystitis as the entry point (Figure 3). The digestive 
gateway of IE is rare. It is generally dominated by oral diseases [16] [17]. There 
is also a particular entry point, often forgotten, which is intravenous drug addic-
tion and which is particular because of its predominant male involvement, its 
occurrence in young adults most often, its development on a healthy heart most 
often and its location on the right heart [13] [18]. 

4) Medical treatment of infective endocarditis 
It is essentially based on prolonged bactericidal antibiotic therapy. On admis-

sion, in the absence of any blood culture and antibiogram, we had instituted 
systematic probabilistic dual antibiotic therapy based on a 3rd generation cepha-
losporin type beta-Lactamine (Ceftriaxone: 4 g/day by IVD in a single dose) and 
an aminoglycoside (Gentamycin 160 mg/day in single infusion). This is in ac-
cordance with the IB recommendation of the European Society of Cardiology 
(ESC) of 2015 for infective endocarditis on native, uncomplicated valves and pre-
served renal function [7]. 

However, our case was far from uncomplicated. In addition, the mere suspi-
cion of a digestive portal of entry raised the indication of adding at least injectable 
metronidazole to the treatment in anticipation of anaerobic bacteria, which most 
often are naturally resistant to aminoglycosides [19]. 

Ultimately, this serious case of IE at the digestive entry point could have bene-
fited from probabilistic antibiotic therapy based on four molecules: Cephalos- 
porins (3rd or 4th generation) + Aminosides + Metronidazole + Fluoroquinolones 
[20]. Then be adapted to the results of the antibiogram. 

5) Surgical treatment of infective endocarditis 
With hindsight, it appears that surgical treatment of the infective endocarditis, 
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from the first hours of her admission, could have improved the functional and 
vital prognosis of the patient. Indeed, on admission, she presented with a left 
heart IE with an embolic episode (brain abscess) and moderate to severe acute 
mitral regurgitation, without coma, shock or massive ischemic cerebrovascular 
accident. These were indications for surgical treatment of IE with an urgent (within 
the first few days) and even extremely urgent (within 24 hours) turnaround time 
IB recommendation of ESC 2015 [7] [10]. 

6) Complications of infective endocarditis 
They are many and varied. They can be isolated cardiac type of valvular muti-

lation [4] [12] [21] [22] such as perforation of the large mitral valve in our pa-
tient. They can also be isolated extra cardiac by splenic involvement [6] [21] 
[22], limb ischemia by septic embolism [22] [23]. Of all isolated extra cardiac 
complications, cerebral complications are the most frequent [22] [24] [25] [26]. 
Symptomatic neurological complications occur in 15 to 30% of patients with left 
heart IE [7] [22] [26]. This was the case in our patient, who upon admission al-
ready presented signs of neurological localization due to a haematogenous cere-
bral abscess diagnosed on cerebral computed tomography (Figure 4). This type of 
complication represented 14.3% of neurological complications due to IE in Burkina 
Faso from 2009 to 2012 [24], 12.5% at the Center Hospitalier Universitaire de Li-
breville from January 2013 and December 2017 [16] and up to 30.8% in Dakar 
Main Hospital between January 2005 and December 2014 [27]. Alongside iso-
lated complications, IE can be the cause of systemic complications such as im-
munological vasculitis responsible for Osler’s whitlow, Osler’s nodules, Jane-
way’s palmoplantar erythema, Roth’s spots and or even acute renal failure due to 
immune complex glomerulonephritis [7] [22] [28] [29] [30], but also and above 
all cardiovascular collapse/septic cardiovascular shock [22]. In the context of 
multiple infectious foci (digestive, cardiac, cerebral and a severe biological in-
flammatory syndrome), our patient presented a septic shock at H5 of her admis-
sion to the CICU. In addition to the cerebral abscess and the state of septic 
shock, the patient had further worsened her vital prognosis with the appearance 
of an atrial fibrillation with ventricular response at 180 beats per minute (Figure 
5) and a massive ischemic cerebrovascular accident (Figure 6) at D2 and D4 of 
hospitalization respectively. Indeed, complications such as arrhythmias are pos-
sible in IE as reported by the Senegalese series of 39 cases of IE from January 
2004 to December 2008 at the Aristide Le DANTEC Hospital, which found six 
cases of atrial fibrillation [31]. 

7) Prognosis of infective endocarditis 
It remains dark. Hospital mortality in the acute phase of IE varied between 15 

and 35% in recent series [14] [15] [17] [27] [32] [33]. The study carried out at 
the Libreville University Hospital Center from January 2013 to December 2017 
found 57.1% lethality [16]. The poor prognostic factors described in IE are ane-
mia, cardiovascular comorbidities [7] [10], immunosuppression [7] [10], the 
presence of a symptomatic neurological complication [7] [10] [22], the virulence 
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of the germ [7] [10], the antibiotic resistance of the germ, the severity and the 
refractory nature of the biological infectious syndrome [33], the installation of 
septic shock [7] [10], the appearance of congestive heart failure [4] [7] [10], lo-
calization of the bacterial graft on intracardiac material (valvular prosthesis, 
pacemaker probe, defibrillator) [33]. Our patient was sedentary with grade 1 
obesity, passive smoking, severe anemia, significant biological infectious syn-
drome and two major neurological complications responsible for aphasia, hemi-
plegia and coma, bacterial strains that proved to be resistant to the molecules of 
our probabilistic antibiotic therapy. Death was the evolutionary modality in our 
patient on D6 of hospitalization in a context of refractory septic shock and coma. 

8) Public Health issues arising from our observation 
In addition to its clinical interests and particularities, our present observation 

highlights major public health problems which are specific to our countries in 
Sub-Saharan Africa (SSA) and which should be mentioned: 

The problem of the double health burden: This case is an illustration on an 
individual scale of the fact that SSA countries are experiencing both the gallop-
ing morbidity and mortality of non-communicable diseases and the persistence of 
major endemics of transmissible pathologies [34] [35]. Indeed, our patient had 
both risk factors for non-communicable disease (passive smoking, obesity, physical 
inactivity) and an infectious pathology, namely Acute Articular Rheumatism com-
plicated with rheumatic heart. Rheumatic heart disease remains a hard-skinned re-
ality in our countries [31] while it is almost non-existent in developed countries. 

The problem of delays in seeking care: Consultation at the stage of complica-
tions is common in SSA. Indeed, the patient had already consulted with a neu-
rological complication and a valvular perforation. Preventive medicine and early 
consultations are sorely lacking in the SSA country. 

The issue of antibiotic resistance: It is a growing public health problem in SSA 
[36] [37]. The widespread and misguided excessive use of antibiotics is at the 
origin of resistant or even multi-resistant bacterial strains [36] [37]. This was the 
case in our patient, rendering ineffective the only curative treatment (probabilis-
tic antibiotic therapy) that we had proposed to her. 

The problem of the insufficiency of reference health technical platforms: We 
should have a reference center for the management of IE [7] [10]. With teams 
made up of cardiologists, cardiovascular surgeons, microbiologists, radiologists, 
infectiologists, neurologists, neurosurgeons, anesthetists-resuscitators, with a cut-
ting-edge imaging unit, operational cardiovascular surgery and a laboratory dedi-
cated, for exhaustive and efficient medico-surgical management of our compli-
cated cases of IE [7] [10] [38]. 

This is a necessity especially when surgical treatment is often indicated in half 
of patients with IE [14] [30] [32]. 

4. Strengths and Limitations 

Our observation presents a strong point. It proves the need to set up Infectious 
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Endocarditis Teams in our SSA countries for rapid diagnosis and efficient med-
ico-surgical management of complicated IE cases. This will save more lives. 

However, two limitations should be noted and commented on. On the one 
hand, it is the absence of precise identification of the bacterial species isolated in 
the blood cultures: This had not been made possible due to a lack of reagent in 
the laboratory. 

On the other hand, the lack of evidence of a match between the bacterial strains 
isolated from the blood cultures and the strains in the gallbladder: This could 
not have been done by the lack of cholecystectomy during the patient’s lifetime. 
In addition, the proposed autopsy had been declined by the family. 

5. Conclusion 

Infectious endocarditis on rheumatic heart disease remains a reality in our coun-
tries. The precise and rapid identification of the germ(s) in question by blood 
cultures and antibiogram are of vital importance in the management because an-
tibiotic therapy must always be adapted. IE surgery must be more available in 
our countries. 
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Abstract 
This study evaluated changes in inpatient adult medicine and adult surgery 
services in the metropolitan area of Syracuse New York. These are the two 
largest inpatient hospital services. The study involved the use of these services 
as a basis for health care planning over time. The first component of the study 
focused on changes in hospital discharges for adult medicine and adult sur-
gery. It demonstrated that, between the first three quarters of 2019 and 2022, 
before and after the coronavirus epidemic, numbers of adult medicine and 
adult surgery discharges declined by 16 - 21 percent. The second component 
of the study focused on changes in hospital lengths of stay for adult medicine 
and adult surgery. It demonstrated that, between the first three quarters of 
2019 and 2022, hospital inpatient lengths of stay increased by approximately 
19 - 21 percent at the aggregate and hospital specific levels. Effective planning 
involving utilization indicators such as hospital discharges and efficiency will 
be necessary if the potential for effective management of this sector is to be 
preserved. This planning should involve comparisons of data such as hospital 
discharges and stays, and identification of the sources of these developments 
at the community level. 
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1. Introduction 

Within the last hundred years, the need to support health care has been a major 
challenge in the United States and elsewhere. Maintaining the health of large 
populations has required large expert staffs and extensive financial resources to 
support them. 

Much of this challenge has grown out of the fact that health care has devel-
oped in a rapid manner through a wide range of private and public organiza-
tions. Providers and payors have worked to provide care with good intentions, 
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but not always in an organized manner [1] [2]. 
Within these parameters, the planning of health care services has not always 

had the highest priority. Health planning has frequently been relegated to a low-
er priority than the provision of care and the resources needed to pay for it [3]. 

One of the most interesting environments for the development of health plan-
ning has been the United States. Unlike many other nations, the United States 
developed much of its health care systems through payor organizations. These 
included publically sponsored payors such as Medicare and Medicaid, as well 
has not for profit and for profit payors. The result has been a health care system 
that contains large numbers of providers and payors that function in different 
ways [4] [5] [6]. 

Health planning arrived in the United States belatedly. It appeared after pro-
viders and payors were already in place. It was contained in the Health Care 
Planning and Development act that was passed by the federal government in 
1976. This legislation provided a federal framework for health planning at the 
state and regional levels [7] [8]. 

Health planning at the federal level did not last long. After twenty years, the 
original legislation expired. States, regions, and localities were left to pursue this 
function with their own providers of care. This approach resulted in a variety of 
approaches to planning for needed services [3] [7]. 

2. Population 

This study described examples of efforts to plan the efficiency of health services 
in the metropolitan area of Syracuse, New York. It included programs to address 
this subject implemented by local providers. 

The focus of these efforts was the Syracuse hospitals. These included Crouse 
Hospital (18,217 inpatient beds excluding well newborns, 2021); St. Joseph’s Hos-
pital Health Center (20,720 inpatient beds excluding well newborns, 2021), and 
Upstate University Hospital (32,245 inpatient beds excluding well newborns, 
2021). 

The Syracuse hospitals provide a full range of acute care to an immediate ser-
vices area of approximately 600,000. They also provide tertiary services to the 11 
county Central New York Health Service Area with a population of 1,400,000. 

Historically, the Syracuse Hospitals have worked cooperatively to improve the 
efficiency and outcomes of care in the community. A number of these efforts 
have involved the Hospital Executive Council, a joint planning organization. 

3. Method 

This study reviewed efforts by the Syracuse hospitals to evaluate inpatient adult 
medicine and adult surgery utilization between 2019 and 2022. These years in-
cluded the time periods before and after the coronavirus epidemic. 

This information provided an opportunity to review major utilization indica-
tors as a basis for planning at the community level. The study included January- 
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March, April-June, and July-September for each of the two years. These intervals 
included the most recent inpatient data available. 

The first component of the study included inpatient adult medicine and adult 
surgery discharges for January-March, April-June, and July-September for each 
of the combined totals and within the three hospitals. The analysis focused on 
changes in numbers of discharges that occurred among the seasonally adjusted 
quarters. 

The analysis focused on percent differences among the three calendar quar-
ters. During the three years, these differences could be used as a basis for the 
planning of health care services at the community level. 

The second component of the analysis included inpatient hospital adult medi-
cine and adult surgery lengths of stay between January-March, April-June, and 
July-September for the combined hospitals and each of the acute care facilities. 
As in the discharge data, this analysis focused on changes that occurred among 
the seasonally adjusted quarters. 

4. Results 

The initial component of the analysis focused on changes in inpatient adult 
medicine and adult surgery discharges in the Syracuse hospitals during the three 
most recent calendar quarters that were available. Relevant data are summarized 
in Table 1. 

This information demonstrated that total adult medicine discharges for the 
combined hospitals declined by 18.47 percent between January-March and July- 
September 2019 and 2022. These differences were similar during the three time 
periods, 16.64 - 21.73 percent. 

The adult medicine data also identified differences between 2019 and 2022 
inpatient discharges within the individual hospitals for January-March and July- 
September. The largest reductions occurred at St. Joseph’s Hospital Health Cen-
ter, 33.97 percent, while the smallest changes occurred at Crouse Hospital, 0.72 
percent. 

The adult surgery inpatient data in Table 1 also demonstrated that inpatient 
discharges declined by 24.95 percent between January-March and July-September 
2019 and 2022 in the Syracuse hospitals. This information declined from 19.27 
to 32.11 percent between the calendar quarters. The reductions were larger than 
those for adult medicine. 

The study data also identified reductions in adult medicine discharges also oc-
curred within the individual hospitals. The largest changes involved St. Joseph’s 
Hospital Health Center and Upstate University Hospital 28.08 - 24.52 percent. 

These data demonstrated that numbers of inpatients in the Syracuse hospitals 
have not reached levels that occurred before the movement of inpatients to out-
patient services and the coronavirus epidemic. These changes have involved the 
two largest hospital inpatient services. They suggested that the declines in utili-
zation have been accompanied by reductions in hospital resources. 
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Table 1. Inpatient hospital adult medicine and adult surgery discharges, by quarter, Syracuse hospitals, January-September 2019, 
2022. 

 
Adult Medicine Adult Surgery 

 
1Q 2Q 3Q Total 1Q 2Q 3Q Total 

Crouse Hospital 
        

2019 2064 2159 2145 6368 1142 1234 1109 3485 

2022 2033 2224 2065 6322 875 1036 882 2793 

Percent Difference −1.50 3.01 −3.73 −0.72 −23.38 −16.05 −20.47 −19.86 

St. Joseph’s Hospital Health Center 
      

2019 3437 3401 3207 10045 2200 2088 2229 6517 

2022 2083 2261 2289 6633 1444 1657 1586 4687 

Percent Difference −39.39 −33.52 −28.62 −33.97 −34.36 −20.64 −28.85 −28.08 

Upstate University Hospital-SUNY UMU 
     

2019 3886 3984 4088 11958 1924 2045 2051 6020 

2022 3231 3471 3473 10175 1256 1640 1648 4544 

Percent Difference −16.86 −12.88 −15.04 −14.91 −34.72 −19.80 −19.65 −24.52 

Total 
        

2019 9387 9544 9440 28371 5266 5367 5389 16022 

2022 7347 7956 7827 23130 3575 4333 4116 12024 

Percent Difference −21.73 −16.64 −17.09 −18.47 −32.11 −19.27 −23.62 −24.95 

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 medicine, 
obstetrics, psychiatry, alcohol/substance abuse treatment, and all patients aged 0 - 17 years. Source: Hospital Executive Council. 
 

The second component of the study involved changes in adult medicine and 
adult surgery inpatient lengths of stay in the Syracuse hospitals during the three 
most recent calendar quarters. Relevant data are summarized in Table 2. 

This information demonstrated that inpatient adult medicine stays for the 
combined hospitals increased by 21.28 percent between January-March and Ju-
ly-September 2019 and 2022. These increases were similar during the three ca-
lendar quarters, 19.42 to 22.88 percent. These increases amounted to reductions 
in inpatient efficiency. 

The data demonstrated that changes in hospital stays differed among the three 
hospitals. The smallest increases were produced by St. Joseph’s Hospital Health 
Center, 11.81 percent. The largest increases were generated by Crouse Hospital, 
28.08 percent. 

The study data indicated the inpatient lengths of stay for adult surgery also 
increased during the three time periods, 19.59 percent. Reductions for the com-
bined hospitals ranged from 17.76 to 22.56 percent. 

At the individual hospital level, inpatient lengths of stay increased from 15.91  
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Table 2. Inpatient Hospital Adult Medicine and Adult Surgery Mean Lengths of Stay (Days), by Quarter, Syracuse hospitals, Jan-
uary-September 2019, 2022 

 
Adult Medicine Adult Surgery 

 
1Q 2Q 3Q Total 1Q 2Q 3Q Total 

Crouse Hospital 
        

2019 5.18 4.93 4.75 4.95 4.42 4.09 4.49 4.33 

2022 6.85 6.13 6.07 6.34 5.94 5.35 5.81 5.68 

Percent Difference 32.24 24.34 27.79 28.08 34.39 30.81 29.40 31.18 

St. Joseph’s Hospital Health Center 
      

2019 4.49 4.23 4.24 4.32 4.84 4.75 4.57 4.72 

2022 4.91 4.71 4.89 4.83 5.36 5.64 5.70 5.57 

Percent Difference 9.35 11.35 15.33 11.81 10.74 18.74 24.73 18.01 

Upstate University Hospital-SUNY UMU 
      

2019 5.35 5.21 5.08 5.21 7.10 6.71 6.58 6.79 

2022 6.44 6.12 6.24 6.26 8.50 7.58 7.68 7.87 

Percent Difference 20.37 17.47 22.83 20.15 19.72 12.97 16.72 15.91 

Total 
        

2019 5.00 4.79 4.72 4.84 5.58 5.35 5.32 5.41 

2022 6.12 5.72 5.80 5.87 6.61 6.30 6.52 6.47 

Percent Difference 22.40 19.42 22.88 21.58 18.46 17.76 22.56 19.59 

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 medicine, 
obstetrics, psychiatry, alcohol/substance abuse treatment, and all patients aged 0 - 17 years. Source: Hospital Executive Council. 
 

percent at Upstate University Hospital to 31.18 percent at Crouse Hospital. Dif-
ferences in stays were also identified for the individual three month periods. 

The length of stay data suggested that the inpatient efficiency in the Syracuse 
hospitals declined during the period of the study. The longer inpatient lengths of 
stay consumed additional hospital resources and reduced efficiency for both 
major services. 

5. Conclusions 

The first component of the study focused on changes in hospital discharges for 
adult medicine and adult surgery. It demonstrated that, between the first three 
quarters of 2019 and 2022, before and after the coronavirus epidemic, numbers 
of adult medicine and adult surgery discharges declined by 16 - 21 percent. 

The study demonstrated that these changes were related to reductions in the 
use of inpatient care over time. These changes implied that hospital revenue and 
resources declined between 2019 and 2022. They resulted from the movement of 
inpatients to outpatient care, as well as the coronavirus. 
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The second component of the study focused on changes in hospital lengths of 
stay for adult medicine and adult surgery. It demonstrated that, between the first 
three quarters of 2019 and 2022, hospital inpatient lengths of stay increased by 
approximately 19 - 21 percent at the aggregate and hospital specific levels. 

The study suggested that these changes were related to declines in hospital ef-
ficiency over time. It implied that increases in lengths of stay were related to long-
er turnover times for hospital beds. These reductions in efficiency consumed ad-
ditional hospital resources. 

6. Discussion 

Historically the evolution of health care in the United States has focused on the 
use of inpatient services over time. This utilization has developed at the commu-
nity level through aggregate and institution specific data. 

This study evaluated changes in inpatient adult medicine and adult surgery 
services in the metropolitan area of Syracuse New York. These are the two larg-
est inpatient services. The study involved the use of these services as a basis for 
health care planning over time. 

The past several decades have demonstrated the importance of health care to 
the societies and the economies of health care in the United States and other na-
tions. The data in this study suggested the limitations of this sector at the com-
munity level. 

Effective planning involving utilization indicators such as hospital discharges 
and efficiency will be necessary if the potential for effective management of this 
sector is to be preserved. This planning should involve comparisons of data such 
as hospital discharges and stays, and identification of the sources of these devel-
opments at the community level. 
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Abstract 
Burn injuries are common in Pakistan. However, most people are reluctant to 
have infrared treatment for their wounds. This study investigated the efficacy 
of infrared treatment on burn wounds. The procedure involved a burn victim 
who had sustained acid burns to the neck and face. Nectrotomy was done to 
remove dead tissue from the burn wound, and after treatment, Low-Level 
Light was used to reduce pain and enhance healing in the patient. Initial re-
sults showed mild hypertrophic scars, no stiffness. Post-operation therapy in-
cluded physical training regimens and massage. The patient showed satisfac-
tory results and felt less tightness in neck movements by the following  
treatment. The article concludes by showing that infrared light promoted re-
pair and regrowth at a cellular level. 
 

Keywords 
Infrared Therapy, Acid Burns, Photobiomodulation, Low Light Laser Therapy, 
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1. Introduction 

Every year, burns drive tens of thousands of individuals to the hospital’s emer-
gency unit and can seriously harm the skin. To a certain degree, burns take 
longer to heal and result in skin scarring, formation of neck contractures and 
may limit the Daily activity of life, if not treated properly. Appropriately inter-
vention is, therefore, crucial to lessen the potential damage that a burn could 
cause. Full-thickness skin burns benefit from earlier excision and wound graft-
ing, while partial burns must not need much intervention. Since the severity of 
the injury is concealed under the skin, choosing the right course of action can be 
challenging. To boost accuracy, imaging techniques such as forward-looking in- 
frared (FLIR) look promising. 
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2. Low-Level Light Therapy in Burns Treatment 

Clinical evaluation has a poor degree of accuracy when estimating burn severity. 
Infrared light is initially used to map the depth of a burn wound. Previous stu-
dies have found a link between the burn’s lowest temperature and the final scar 
depth, but they only take a small portion of the burn into account [1]. Other 
studies have also established the effectiveness of photobiomodulation in cell re-
growth and healing in burn wounds [2]. Studies were carried out on infrared 
therapy in dermatology and hair restoration, where the light was used to stimu-
late cell regeneration and hair growth [3]. Other studies have investigated how 
infrared light promotes skin microcirculation and healing while preventing scar-
ring [4] in acid burns. 

In this study, the patient was a burn victim that sustained acid burn Pseudo- 
Escher wound (Figure 1). However, before any rehabilitation, the patient un-
derwent multiple surgical procedures for the removal of dead tissue to the af-
fected areas. Therefore the duration of his stay at the Hospital for recovery was 
approximately 1 month period. As for the proceeding of the treatment goes, the 
patient was referred for rehabilitation for maintaining the range of motion and 
prevention of contracture formation. Patient underwent 10 minutes of infrared 
therapy per session, accompanied with 15 minutes of massage on the scared areas 
of the face and neck and 15 - 20 min session of stretches and exercise, four times 
a week during six months of period, resulting in less formation of hypertrophic 
scars and no stiffness. After the therapy was done, the patient could efficiently 
perform neck movements. There was less inflammation and stiffness, which we 
attributed to infrared therapy. Photobiomodulation has been used to reduce in-
flammation, improve wound healing (Figure 2, Figure 3), and relieve pain in 
diabetic patients [2]. The process refers to inducing reactions at the cellular level 
by exposing the cells to “low-level or near-infrared light” [3]. According to Erin 
Dodd et al. (2017), introducing this red light has therapeutic effects, such as re-
ducing pro-inflammatory cytokines. This therapy reduces inflammation which  

 

 
Figure 1. (Pre-operations) At E.R acid burn at the occipital, lateral side of the face, neck 
and shoulder. 
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Figure 2. (Post Operation) Recovery of reconstructive surgery of the skin by placing skin 
graft on the face area all the way to the ear socket and neck. 

 

 
Figure 3. (Post-operation) affected areas of the left shoulder to the upper back was healed 
by dressing regularly. 

 
would delay healing in wounds. The heating process promotes the repair of tis-
sues hence enhancing healing. For many decades, infrared treatment has been 
employed in various settings. It is one of several cutting-edge treatments that aid 
individuals who are experiencing pain and injury. Many light wavelengths, 
around 780 nm, and 1000 μm, are used in infrared therapy and focus on the 
body’s wounded or inflamed areas. 

Focusing on inflamed areas, we used infrared light on skin tissue since it can 
reach deep within the layers of the skin. Photo-biostimulation occurs when liv-
ing flesh is subjected to light energy through the absorption of respiratory chain 
components. The advantage of infrared light is that it will not harm the skin, un-
like ultraviolet light. In reality, infrared light promotes cell regeneration as well 
as blood circulation. The heat that individuals experience when subjected to the 
sun’s rays is infrared light, and human bodies radiate it too. Acid burns result in 
facial disfigurement and scarring to the victims (Figure 2) [5]. In burn victims, 
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treatment using infrared light has shown lower loss of energy, lower infection 
rates, and shorter healing time [6]. 

However, it is not only the low infection rates and shorter healing time that 
make IR favorable. For example, infrared therapy has been utilized for decades 
to treat wounds due to its calming properties. Numerous studies have demon-
strated that this kind of therapy speeds up the healing of wounds. According to 
research, infrared can enhance circulation in numerous human tissues and or-
gans, including the skin. It can promote healthy sleep, guard against oxidative 
stress, and lessen inflammation and pain. Infrared’s inflammation-reducing prop-
erties have led to its use in several treatment regimens, including the treatment 
of COVID-19 [7]. Red light, in this case, provides a non-invasive and affordable 
method to treat various inflammatory conditions. The authors demonstrate that 
the TLR-4-reliant pathway for inflammation response, which is thought to be 
responsible for the initiation of cytokine storms among COVID-19 patients, is 
significantly reduced due to subjection to two 10-min high-frequency bouts of 
infra-red light every day. The treatment, which happened over 48 hours, reduced 
inflammation at a cellular level. Besides reducing inflammation, IR therapy en-
courages tissue regeneration and wound healing, speeding the recovery of sores 
and slow-healing of wounds. People have used electricity and magnetism with a 
variety of outcomes. Transcutaneous electrical stimulation (TENS) was created 
in 1975 to alleviate chronic pain [8]. Infrared treatment was recently found to 
enhance wound healing, lessen arthritis pain, increase endorphin levels, and bio-
activate neuromodulators. 

3. Methods 

The patient came for 1 scheduled hour of rehabilitation management four times 
in a week for six months after sustaining an acid burn on the left side of the face, 
neck (Figure 1) and the posterior shoulder as well as the back area (Figure 4) 
and was treated using infrared therapy, with massage on the face, neck and 
shoulder and stretching exercises on the neck. The burn was caused by acid,  

 

 
Figure 4. (Pre-operation)At E.R, acid burn covering posterior shoulder, neck and back 
area. 

https://doi.org/10.4236/crcm.2022.1112071


M. Farhina 
 

 

DOI: 10.4236/crcm.2022.1112071 531 Case Reports in Clinical Medicine 
 

which had been introduced and burned several sections of the skin on the neck 
face and shoulder. The patient underwent general cardiovascular and respiratory 
organs examination as well as functions of other vital organs. The specialists 
performed several surgical procedures when the patient arrived at the hospital. 
First, a debridement was performed on the wounds to avoid secondary necrosis 
and hasten the rejection of necrotic issues. Once it was done, the wound was 
covered with chemotherapeutic substances. During that time period range of 
motion was being performed after patient was discharged, his rehabilitation ses-
sion included infrared light treatment, the lamps were placed between 45 and 75 
centimeters from the patient’s skin, and each session lasted between 10 - 15 mi-
nutes. The neck’s range of motion was measured by Hand-Held Goniometer every 
week. 

Apart from IR light treatment, we searched for articles using online databases 
such as EBSCO, Google Scholar, and ProQuest to be used in discussing the case. 
Comparing and evaluating polarized light’s benefits on musculoskeletal, cutane-
ous, and burns produced results that are both on par with our case and treatment. 

4. Results 

The treatment resulted in less hypertrophic scars and no stiffness. Post-operation 
(Figure 2, Figure 3) therapy included physical training regimens and massage. 
The patient showed satisfactory results and felt less stretched in neck movements 
following the treatment. On the assessment of neck ranges, the results were docu-
mented as follows: there was a 75-degree flexion, 80-degree extension, 45-degree 
lateral rotation on both sides, and 80 degrees on both sides. 

5. Discussion 

The technologies of infrared radiation are being used in multiple treatments 
worldwide. The management of acid burns in patients remains a challenge in 
Pakistan. Even though infrared is used in treating burn victims, using red light 
on burn wounds is still met with resistance in the country since people are 
scared it might burn the victim. Several studies have shown the efficacy of infra-
red therapy on burn victims. Acid burns and related injuries continue to cause 
disability and death globally. For example, infrared light has been used to treat 
musculoskeletal burns and skin issues [9]. The patient showed improvements in 
healing with no hypertrophic scars. Infrared therapy aids healing in the skin by 
preventing inflammation. 

Indeed, IR therapy prevents inflammation since it works on acid burns at a 
cellular level. In biological systems, the photoreceptor or molecular chromo-
phores absorb photons from the infrared “using electron absorption bands” in 
the cells [10]. Accordingly, scattering and absorption of infrared light depend on 
its wavelength, determining its absorption, as well as chromosomes of the tissue. 
For instance, melanin and hemoglobin have higher absorption rates with shorter 
wavelengths than 600 nm. The patient showed cell regeneration through infra-
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red therapy in red and near-infrared lighting. The mechanism of light absorp-
tion depended on visible monochromatic as well as NIR radiation of the cell res-
piratory chain (4). 

According to Tsagkaris et al. (2022), infrared works at a molecular level 
through “tissues, body fluids, and the molecules that circulate in them” (335) 
[11]. Thus the effect of this therapy depends on the tissue’s composition as well 
as the molecules found within the body fluids (ibid). When the cells are sub-
jected to heat, IR interacts with molecules to alter cell membranes through in-
creasing intracellular Ca2+ levels [11]. Consequently, this permeability and alte-
ration promotes growth, thus promoting cellular repair in acid burns. Thus, 
working at a molecular level, this therapy suits acid burn victims, particularly in 
Pakistan. 

6. Strength of the Study 

As far as we know, this is one of Pakistan’s first studies on the infrared treatment 
of acid burn victims. The study period was sufficient (6 months) to gain enough 
data from the patient and was integrated with an available scholarship for the 
conclusions. The outcomes of this study present a new avenue and perspective 
on the treatment of acid burns since IR is an effective therapy for acid burns. 

7. Limitations of the Study 

The study’s main limitation is that it has no provision for counseling burn vic-
tims as they go through lots of depression, motivating them for the treatment, 
and working on their self-esteem plus the lack of awareness among society about 
the rehabilitation process and lack of resources. Lack of funding creates difficul-
ty in the treatments. Given societal attitudes about red lights in the country, such 
study findings might take a long time to be adopted. In addition, the study relies 
on data from a single patient and thus does not offer comparative or controls. 
Future studies would therefore involve a high number of patients that present 
different variables. 

8. Conclusion 

Although many people are still skeptical about IR therapy in Pakistan, research 
shows it to be an effective therapy for acid burn treatment. This treatment pro-
motes repair at a cellular level, thus preventing scarring. The light helps restruc-
ture cell membranes, thus helping circulate molecules within tissue fluids. Heal-
ing following this therapy also resulted in less stiffness in the patient. The thera-
py helps in reducing inflammation, which aids in rapid healing in patients. Since 
acid burns are hard to heal and can lead to much scarring, regimens such as infra-
red are recommended for burn patients. Using this regimen led to less scarring 
in the patient and easy movement following healing. Given the effectiveness of 
the therapy, further research is necessary, especially in promoting a change of at-
titudes toward such treatments. 
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