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Abstract 
Epstein-Barr virus (EBV) mucocutaneous ulceration is a rare complication of 
immunosuppression that results in painful ulceration of the tongue or gingi-
va, and less commonly, refractory ulceration of the gastrointestinal tract. High 
clinical suspicion is required, as failure to diagnose EBV mucocutaneous ul-
ceration may result in significant morbidity and mortality. We report the case 
of a 64-year-old female renal transplant recipient requiring admission to hos-
pital for management of severe oral and epigastric pain. Examination revealed 
a large, superficial, well-circumscribed ulcer at the base of the tongue. Blood 
tests suggested a secondary immunodeficiency characterised by mild leuco-
penia, hypogammaglobulinaemia, and low memory B-cells with normal im-
munophenotype. Endoscopy revealed four, cratered ulcers in the pre-pyloric 
region of the stomach. A core biopsy of the tongue ulcer confirmed EBV mu-
cocutaneous ulceration. The patient’s immunosuppression was optimised, which 
resulted in complete resolution of the tongue and gastric ulcers at eight and 
twelve weeks of follow-up respectively. 
 

Keywords 
Epstein-Barr Virus, Mucocutaneous Ulceration, Renal Transplant,  
Immunosuppression, Immunodeficiency  

 

1. Introduction 

EBV mucocutaneous ulceration is a rare complication that has previously been 
described in human immunodeficiency virus (HIV) infection, immunosuppres-
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sive therapy for inflammatory arthritis, and age-related immunosenescence [1] 
[2]. It is most commonly associated with the use of methotrexate, azathioprine, 
and ciclosporin [2] [3] [4]. Approximately 20% of cases present with painful ul-
ceration involving the gastrointestinal tract, however diagnosis can be challeng-
ing and requires clinicopathological correlation [2] [3] [4] [5]. 

EBV mucocutaneous ulceration affecting the oral mucosa has also been de-
scribed in immunosuppressed patients, including patients who have undergone 
haematological and solid organ transplantation [6] [7]. EBV recipient-negative, 
donor-positive transplantations are at the highest risk, and an association with 
hypogammaglobulinaemia has been described [3] [8]. Human herpesvirus (HHV) 
8 infection is an important differential diagnosis in renal transplant recipients 
with non-healing mucosal ulcers [6]. 

2. Case Presentation 

A 64-year-old female with a deceased-donor renal transplant, performed for 
end-stage renal failure secondary to obstructive nephropathy, presented nine 
months post-transplantation with severe oral and epigastric pain. Her post- 
transplantation period was remarkable for subclinical vascular rejection on three 
month protocol biopsy (treated with three doses of intravenous methylpredni-
solone and change of calcineurin inhibitor from ciclosporin to tacrolimus), cy-
tomegalovirus (CMV) viraemia at seven months post-transplantation (treated with 
therapeutic-dose valganciclovir), and recurrent gastrointestinal infections (two 
episodes of Camplyobacter jejuni enterocolitis and two episodes of Clostridium 
difficile colitis) necessitating reduction of her mycophenolate mofetil (MMF) 
dose. At the time of admission, the patient’s immunosuppressive regime com-
prised of prednisone (7.5 mg once daily), MMF (750 mg twice daily), and tacro-
limus (trough levels 8 - 10 ug/L). 

Examination revealed a large (32 mm by 20 mm), superficial, well-circum- 
scribed ulcer on the left base of the tongue (Figure 1) without dental caries, 
lymphadenopathy or other organomegaly. Her renal function and electrolytes 
were normal, tacrolimus trough level within target range (9.0 μg/L), and full 
blood count revealed mild leucopenia (WBC 2.1 × 109/L, neutrophils 1.4 × 109/L). 
Viral swabs of the ulcer were negative for herpes simplex virus (HSV) 1 and 2, 
enterovirus, and varicella zoster virus (VZV) by polymerase chain reaction 
(PCR). She was HIV and hepatitis C virus antibody negative, hepatitis B virus 
immune, and serum PCR negative for CMV, EBV, parvovirus, HHV-6, and 
HHV-8. The serum protein electrophoresis and serum free light chains were 
normal; however, the serum IgG (5.3 g/L) and IgM (0.2 g/L) were suppressed. 
An orthopantomogram (OPG) was normal and computed tomography (CT) 
head and neck with contrast showed no evidence of a mass, abscess, or lym-
phadenopathy. 

An oesophago-gastro-duodenoscopy (OGD) revealed four (5 - 7 mm) non- 
bleeding, cratered ulcers in the pre-pyloric region of the stomach (Figure 2), 
snare-biopsies of which revealed active inflammation without evidence of  
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Figure 1. Superficial ulcer (32 mm by 20 mm) at the left base of the tongue in a patient 
nine months post deceased-donor renal transplantation. 
 

 
Figure 2. OGD image of gastric ulcers (5 - 7 mm) in the pre-pyloric region of the sto-
mach in a patient nine months post deceased-donor renal transplantation. 
 
Helicobacter pylori, CMV inclusions, or malignant infiltration. Core biopsies of 
the tongue ulcer revealed intermediate-sized lymphocytes with EBV positivity 
on immunohistochemical staining in keeping with EBV mucocutaneous ulcera-
tion, without evidence of Hodgkin or Reed-Sternberg cells, lymphoma, or carci-
noma in situ. These biopsies were PCR negative for CMV, HSV, VZV, and ente-
rovirus. PCR analysis revealed polyclonal pattern of immunoglobulin heavy chain 
(IgH) and T-cell receptor gamma (TCR γ) PCR primers. 

The patient’s serum lymphocyte subsets and lymphocyte cell lines were nor-
mal. Additionally, B-cell subsets revealed normal immunophenotype with nor-
mal naïve and switched memory B-cells, but low memory B-cells of unclear sig-
nificance. The hypogammaglobinaemia and low memory B-cells were deemed to 
be in keeping with secondary immunodeficiency. The patient’s MMF was re-
duced to 500 mg twice daily and target tacrolimus trough level lowered to 6 - 8 
μg/L. The patient was subsequently followed up at eight weeks in the out-patient 
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renal transplant clinic, at which time her tongue ulcer had completely resolved. 
Repeat OGD at twelve weeks confirmed complete resolution of the gastric ulcers. 

3. Discussion 

This is the first case of EBV mucocutaneous ulceration to be reported in a renal 
transplant recipient in New Zealand. The pathophysiology of EBV mucocuta-
neous ulceration is ill defined; however, it is postulated that T-cell mediated im-
munosurveillance is reduced by immunosuppression, which allows for the pro-
liferation of EBV-infected B-cells [3]. Macroscopically, EBV mucocutaneous ulc-
ers are large, superficial, and well-circumscribed (Figure 1 and Figure 2) [2] [3]. 
The microscopic appearances consist of a prominent rim of T-cells in the ulcer 
base with mixed haematolymphoid infiltrate and atypical B-cells positive for EBV 
by in situ hybridisation [2] [3] [6] [7].  

Approximately 40% of cases are clonal for immunoglobulin receptor gene or 
T-cell gene rearrangement on PCR analysis [2]. EBV mucocutaneous ulceration 
is postulated to be on the disease spectrum with post-transplant lymphoprolifer-
ative disorder (PTLD) and classical Hodgkin lymphoma [1] [2] [9]. Clonality of 
immunoglobulin receptor gene or T-cell receptor gene rearrangements, serum 
EBV PCR positivity, and failure to respond to immunosuppression reduction, are 
associated with aggressive disease and PTLD transformation [2] [3]. 

At first glance, EBV mucocutaneous ulceration may appear indolent, however 
it is not currently possible to predict the risk of refractory disease or transforma-
tion to PTLD [2] [3]. The mainstay of treatment is reduction of immunosup-
pression, which leads to resolution of ulceration within four to six weeks in ap-
proximately 45% of cases [2] [3] [5] [7]. High clinical suspicion is required as 
failure to respond to treatment, or transformation to PTLD, results in significant 
mortality [3] [5] [6]. B-cell depleting chemotherapies have been utilised in cases 
of refractory EBV mucocutaneous ulceration with varying degrees of success [2] 
[3] [4] [9]. 
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Abstract 
Hailey-Hailey disease also known as familial benign chronic pemphigus is a 
rare bullous genodermatosis that affects intertriginous area symmetrically. It 
presents with flaccid blisters, erosions and maceration resulting in increased 
morbidity, reduced quality of life for affected patients. It is rare in occurrence 
with an incidence of rate of 1 in 50,000. It is diagnosed with a combination of 
clinical and histopathological findings. While there is no known cure, its re-
lapsing remitting course can be managed with medication. This case describes 
an unusual presentation of familial benign chronic pemphigus with a late age 
of onset of symptoms, atypical distribution and resistant to multiple thera-
pies. 
 

Keywords 
Internal Medicine, Dermatology, Atypical Hailey-Hailey’s Disease,  
Benign Chronic Pemphigus 

 

1. Introduction 

First described by the Hailey brothers in 1939, Hailey-Hailey disease also known 
as familial benign chronic pemphigus is a rare genodermatosis inherited in an 
autosomal dominant fashion with complete penetrance and variable expressivity 
[1] [2] [3] [4]. Though the exact aetiology factor is unknown, defect in keratino-
cyte adhesion had been noted in the pathophysiology of the condition [5]. It could 
also coexist with other medical conditions with skin manifestations which could 
add to the difficulty in diagnosis [6] [7]. 

Given its rare nature, diagnosis may be missed, and commencement of treat-
ment delayed often prolonging patient’s distress [8]. A combination of clinical 
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and histopathological findings is needed to confirm diagnosis. We present a unique 
case of atypical Hailey-Hailey disease with onset of symptom in the fifth decade 
of life with the condition resistant to multiple medical therapies. 

2. Case Presentation 

A 61-year-old Caucasian female patient presented to the department complain-
ing of skin rash associated with burning sensations, unpleasant odour which get 
worse with stressful activities and increased temperature. She also reports a poor 
quality of life as she avoids activities predisposing her to heat. Her past medical 
history includes Asthma, hypothyroidism, and hypertension. She has a family 
history the similar condition in her father. Three years ago, she presented with 
skin lesions that started as a blister which subsequently ruptured resulting in 
skin maceration in intertriginous areas. Like this presentation, the skin lesions 
got worse in warm environmental condition. Diagnosis was confirmed with his-
topathologic examination of skin biopsy. She had been treated with several courses 
of topical corticosteroids, antibiotics, and steroid sparing agent (cyclosporine, 
methotrexate, acitretin and dapsone) with minimal or no improvement. 

On examination, she was tachycardic with heart rate of 102 bpm, respiratory 
rate of 18/minutes with blood pressure of 114/81 mmhg and temperature of 36.6 
degrees Celsius. There was extensive erythematous, weepy, macerated rash pri-
marily affecting flexural areas including both axillae, sub-mammary areas, and 
groin (Figure 1, Figure 2). 
 

 
(a) 

 
(b) 

Figure 1. (a): Depicting skin excoriation around the mammary gland region and (b) shows 
erythematous, weepy, erosion with associated crusts and scaling 
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Figure 2. Picture of the lower back region showing erythematous erosion with associated 
crusts and scaling. 
 

Blood test on admission showed a C-reactive protein (CRP) of 117  mg/L, (<5 
mg/L), white cell count of 19.4 × 109/L (4.0 - 11.0 × 109/L) and neutrophils of 
17.25 × 109/L (1.7 - 7.5 × 109/L). Other blood results were unremarkable. Patient 
was commenced on intravenous hydrocortisone 100 mg three times daily for 24 
hours which was tapered off with the introduction of 20 mg of oral prednisolone 
daily for five days, and pain control medication. Five days post admission, a re-
peat blood showed CRP of 4 mg/l white cell count of 4.1 × 109/L and neutrophil 
count of 5.2 × 109/L with significant improvement in skin condition. The patient 
was discharged home on Dermovate cream, prednisolone, dermol lotion with an 
outpatient dermatology follow up. 

3. Discussion 

Our patient had Hailey Hailey’s disease, a rare skin condition with an estimated 
incidence of 1/50,000 without any predilection for any gender or ethnic group. 
[2] it would initially present as painful flaccid vesicle and blistering lesions on a 
background of erythematous skin, resulting in erosions, fissures, scales, and ma-
ceration, these lesions often occur symmetrically in intertriginous regions [5]. 
Most patients will present in the second to third decade of life and very rarely as 
in our patient, it can present in the fifth decade of life [9]. 

The pathogenesis of Hailey-Hailey disease is due to a mutation in the ATP2C1 
gene on 57 chromosome 3q21-24 which encodes the human secretory-pathway 
calcium/manganese-ATPase isoform 1 (hSPCA1) of epidermal cells. The hSPCA1 
protein transports calcium ions (Ca2+) into the Golgi apparatus, where they en-
gage in the post-translational modification of the newly synthesized proteins, in-
cluding structural ones. Calcium ion is involved in cellular differentiation, skin 
barrier repair, assembly of functional adherens junctions and desmosomes, and 
keratinocyte motility. The resultant mutation alters the homeostasis of this ion, 
resulting in abnormal keratinocyte adhesion, desmosomal decomposition, and 
acantholysis of the epidermis occur [3] [4]. 
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Clinically, it presents with painful, flaccid vesicles and blisters on a back-
ground of erythematous skin resulting in erosions, fissures, scales, and macera-
tion. Malodourous discharges and yellow crust can be seen with superinfection. 
The lesions are distributed symmetrically in intertriginous areas, such as the 
axillae, inguinal areas, nape, lateral aspect of the neck, inframammary folds, re-
tro-auricular fold, perineum, and back [10]. Rarely, it presents with unilateral as 
well as mucosal or vulvar involvement [2]. It has chronic, relapsing-remitting 
course and frequently exacerbated by excessive sweating, heat, sun exposure, 
skin trauma, friction from cloths, patch testing, moisture, and herpes infection 
[11]. These exacerbations worsen during the summer months and may be re-
duced by wearing loose-fitting, light-weight clothing and avoiding activities that 
result in sweating or skin friction [12]. Common complication associated with 
HHD is colonization and secondary infections with bacterial, fungal, or viral 
microorganism. However, on rare occasion these patients may have an increased 
risk of squamous cell carcinoma [10]. 

The diagnosis is suggested clinically based on characteristic distribution of le-
sion with involvement of intertriginous areas, and a positive family history. Con-
firmation of diagnosis is made with histology, which shows characteristic pa-
thologic feature of intraepidermal vesicles and bullae with suprabasalar acan-
tholysis. This has been described as dilapidated brick wall appearance [2]. 

Due to its rare, chronic relapsing and remitting course, and lack of gold stan-
dard treatment despite myriad of options, this condition poses a significant chal-
lenge to physicians and greatly affects the patient’s quality of life [3]. Different 
therapeutic modalities have been used for the treatment of HHD. However, no 
cure is available as the various therapeutic strategies used are for symptoms con-
trol, reducing recurrence and improving patient’s quality of life [4]. 

Nonpharmacological measures that can improve outcomes in patients with 
HHD include lifestyle modifications and patient education. This involves avoid-
ing or limiting exposure to exacerbating factors. Example of these measures in-
clude wearing of soft and loose clothing and underwear, weight control, and re-
duced physical activity that increase friction against skin surface [3]. 

Pharmacological therapies may show short-term benefit, but generally do not 
induce prolonged remissions, and are limited by their long-term use and side ef-
fect. They include topical/intralesional corticosteroids, topical and/or systemic 
antibiotics, and antifungals. Reports have shown some benefit with topical vita-
min D analogues, dapsone, cyclosporine, methotrexate, Naltrexone, alitretinoin, 
azathioprine, intradermal botulinum toxin, thalidomide, and topical tacrolimus, 
in recalcitrant cases [9] [10]. 

Long term treatment measures shown to achieve prolonged remission and 
even cure in some cases include surgical treatment (wide excision with split- 
thickness grafting, primary closure, healing by secondary intention) and derma-
brasion. However, they are associated with increase morbidity such as scar con-
tractures, limited mobility, venous thromboembolism, graft failure, infections, 
and cosmetic issues [13]. 
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On the other hand, laser therapy (CO2 Lasers, Erbium: YAG Lasers, Radio-
frequency Ablation, Vascular Lasers, and Diode Lasers) are less invasive, safe, 
and effective treatment for HHD with good side effect profile [14]. While this 
therapy provides faster healing, less scarring and can be done as a day case in an 
outpatient setting using local anaesthetic, dyspigmentation is common side-ef- 
fects [14]. 

With onset of symptom at 59 years, our patient presented with late-onset 
HHD compared to the typical age of onset in the third decade of life [1]. Fur-
thermore, she had a mixture of the classic presentation of HHD, with symmetri-
cally distributed, recurrent erosions in the axillae, sub-mammary areas, groin, 
and atypical presentation in the lower back area. Hailey-Hailey disease involving 
the back skin is unusual, as it typically occurs in intertriginous area [1] [3] [8]. 

4. Conclusions 

This case clearly highlights the challenge behind the treatment of HHD, which 
can be refractory to multiple known therapies and can significantly reduce pa-
tients’ quality of life.  

It should be noted that though rare, Hailey Hailey’s disease can occur in 
non-intertriginous areas such as the back. 

Clinicians should have a high index of suspicion in diagnosing patients pre-
senting with late onset disease.  
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Abstract 
Lady Windermere Syndrome is an uncommon pulmonary disease characte-
ristically observed in elderly white females with chronic cough suppression 
and dyspnea. It is classically associated with Mycobacterium avium complex 
(MAC) species. An 84-year-old female was evaluated for longstanding non- 
productive cough and intermittent dyspnea. A chest computed tomography 
scan revealed densities in the right upper lobe and scattered nodular-cystic 
bronchiectasis. Biopsy was negative for malignancy; however, bronchioal-
veolar lavage studies showed presence of MAC. Patient was treated with a 
12-month course of azithromycin, rifampin and ethambutol resulting in res-
olution of her symptoms. 
 

Keywords 
Lady Windermere Syndrome, Mycobacterium Avium Complex, Dyspnea, 
Bronchiectasis 

 

1. Introduction 

Named after Oscar Wilde’s character Lady Windermere, Lady Windermere Syn-
drome (LWS) is an infrequently encountered pulmonary disease associated with 
Mycobacterium avium complex (MAC). It has been reported in middle-aged and 
elderly white females who chronically suppress their cough reflex, termed as Vo-
litional Cough Suppression (VCS). This leads to mucous stasis, resulting in loca-
lized bronchiectasis and colonization of MAC [1]. 

Characteristic symptoms include indolent chronic cough and dyspnea. The 
cough in LWS is described as “intermittent but persistent” [2]. Additional symp-
toms may include sputum production, night sweats, weight loss, and fatigue [3] 
[4]. 
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The prevalence of MAC infections in the United States from 2004 to 2006 in-
creased from 1.4 to 6.6 per 100,000 persons. In England, Wales, and Northern 
Ireland, all MAC infections increased from 0.9 per 100,000 per person in 1995 to 
2.9 per 100,000 persons in 2006 [5]. Traditionally, these occur in immunocom-
promised patients or those with pre-existing lung diseases; however, its associa-
tion with LWS follows a classic clinical and imaging pattern that we aim to dis-
cuss in this report. 

We report a case that fits the criteria of LWS, its diagnostic workup, and man-
agement. 

2. Case Report 

An 84-year-old female of Eastern European descent was evaluated for chronic 
non-productive cough and intermittent dyspnea in the pulmonology clinic. This 
was accompanied by fatigue; however, she did not have a fever, hemoptysis, 
night sweats, pleuritic chest pain, weight loss, or wheezing. She was a non- 
smoker for life. She did not have other comorbidities or genetic diseases except 
a medical history of well-controlled hypertension. On examination, she was 
afebrile with a respiratory rate of 20/minute, pulse 88/minute, blood pressure 
134/78mmHg, and oxygen saturation of 94% on ambient air. There was no chest 
deformity and no crackles, wheezing, or crepitations were heard on auscultation 
of the lungs. Heart sounds were normal with no murmur or gallop, and there 
was no jugular venous distension or extremity edema. The rest of the systemic 
examination was unremarkable. 

Initial workup, including a chest x-ray and pulmonary functions tests, were 
unremarkable. Chest computed tomography (CT) revealed 1.5 cm × 1 cm den-
sity in the right upper lobe (RUL), right middle lobe (RML) atelectasis and scat-
tered pulmonary nodular infiltrates, as seen in Figure 1. A CT-guided biopsy of 
RUL density was unremarkable for malignancy. Histochemical stains of the tis-
sue showed no evidence of any organisms. Subsequently, symptomatic treatment 
was provided and was advised to be followed in the clinic. 
 

 
Figure 1. First chest CT shows spiculated density (blue arrow) in the RUL along with 
nodularity and bronchiectasis seen on both axial (a) and sagittal (b) images. 
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Eight months later, the patient returned to the office due to persistent symp-
toms of cough, fatigue and “feeling unwell”. A follow-up chest CT showed RUL 
nodular density mildly increased in size with new findings including multiple bi-
lateral cysts, bilateral bronchiectasis, and a subtle tree-in-bud pattern in the upper 
lobes (Figure 2). Sputum studies, at this time, including culture, gram stain and 
acid-fast bacilli (AFB) stain were negative. She was treated with azithromycin for 
possible pulmonary infection; however, her symptoms did not improve on sub-
sequent follow ups. 

The patient continued to have a non-productive cough and reported “feeling 
congested” at times but “has not been coughing up much” on subsequent fol-
low-ups. A repeat chest CT, 6 months later, revealed worsening RML atelectasis 
and increasing size (1.8 cm × 1 cm) of RUL nodular density, clearer tree-in-bud 
pattern, and scattered nodular-cystic bronchiectasis (Figure 3). Due to high suspi-
cion for both infection and malignancy, endobronchial ultrasound-guided biopsy 
(EBUS) of RUL mass and bronchioalveolar lavage (BAL) were performed. Pathol-
ogy was unremarkable for malignancy; however, BAL fluorescent microscopy  
 

 

Figure 2. Repeat chest CT shows persistent RUL mass, now increased in size, with exten-
sion along the bronchial branches over time (blue arrows) in images (a) & (b). New right 
apical airspace and nodular foci with air bronchograms not seen previously (b). 
 

 

Figure 3. Repeat chest CT 14 months after first CT in Figure 1 showing bilateral bron-
chiectasis (blue arrows), air cysts, and bullae. Subtle tree-in-bud pattern is demonstrated 
on the sagittal image (b) (red arrow). 
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was positive for AFB, and MAC DNA was detected on polymerase chain reac-
tion (PCR). Simultaneously MAC growth was observed in BAL cultures. Bacteri-
al and fungal cultures were unremarkable (Unfortunately, I was not able to ob-
tain images for the microscopy). 

The patient was started on azithromycin, rifampin, and ethambutol. Within 
six months of treatment initiation, she reported significant improvement in her 
symptoms, and repeat sputum studies including culture and AFB stain were 
negative. On follow-up after completion of one-year treatment, she reported no 
symptoms of cough or dyspnea anymore. A chest CT after completion of anti-
biotics course demonstrated improved RML atelectasis, bilateral nodularity and 
RUL density (Figure 4). 

3. Discussion 

Lady Windermere Syndrome is a lung disease of elderly females who persist in 
having nodular and cystic bronchiectasis on lung imaging, most commonly in-
volving right upper and middle lobes and lingula. Impaired bronchial clearance 
is considered the proposed pathophysiological mechanism that leads to reten-
tion of mucous and eventual colonization of nontuberculous mycobacteria, in-
cluding MAC [6]. Classic clinical presentation, as seen in our patient, consists of 
chronic cough, VCS, dyspnea, and fatigue. Clinically, it may present as an indo-
lent disease, but it progressively worsens on lung imaging performed over time. 
Most common radiological findings seen on chest CT include scattered centri-
lobular nodules, tree-in-bud opacities, and fibronodular bronchiectasis; in the 
absence of primary lung pathology. MAC has been reported as the most com-
mon organism in these patients and is responsible for an indolent infectious 
process [2] [7] [8]. 

The clinical picture of our patient accounts for all the features of LWS sug-
gested by Reich et al. [9]; these include elderly white females with chronic cough 
suppression, persistent radiological findings including nodular bronchiectasis of 
RML/RUL and lingula in the absence of predisposing lung disease, and MAC in 
bronchial secretions [10]. 
 

 

Figure 4. Chest CT after completion of antibiotics course, demonstrates improved nodu-
larity, some residual scarring over RUL area and improved right apical opacities ((a) & 
(b)). Chronic lung changes and bullae unchanged from previous studies. 

https://doi.org/10.4236/crcm.2022.119050


F. Khan et al. 
 

 

DOI: 10.4236/crcm.2022.119050 368 Case Reports in Clinical Medicine 
 

The criteria formulated by the American Thoracic Society/Infectious Disease 
Society of America (ATS/IDSA) state that “there must be at least two positive 
sputum cultures or one positive culture via bronchoalveolar lavage” to diagnose 
LWS [11]. In the case of our patient, her initial sputum studies were unremarka-
ble. However, utilization of EBUS was found to be beneficial in both obtaining 
biopsy of the nodularity and BAL. BAL studies, particularly MAC DNA detec-
tion and growth, expedited the diagnosis and treatment initiation. 

Recommended treatment regimen consists of a macrolide including clarith-
romycin or azithromycin, rifampin, and ethambutol three times a week. A once- 
a-week treatment with macrolides was suggested, but the infection clearance was 
not as good as the three-times-a-week regimen [7]. Aminoglycosides can also be 
considered if there is a contraindication to either of these drugs [3]. A gradual 
initiation of treatment is recommended to avoid drug toxicity or drug resistance 
[2]. Symptomatic treatment with nebulized hypertonic saline has been shown to 
help [7]. Coughing is highly encouraged in these patients. Chest physiotherapy, 
commonly used for stand-alone bronchiectasis, has not been used for sympto-
matic treatment of LWS but could potentially be utilized if there is no contrain-
dication; this may improve mucous clearance. 

In our patient, significant improvement in her symptoms of cough and dysp-
nea was achieved in about six months, which correlated with negative sputum 
studies at that time. However, complete resolution of symptoms was noted after 
completion of the 12-month course. 

4. Conclusion 

LWS can be considered as an important differential in patients with chronic 
cough and persistent scattered nodularity, bronchiectasis and tree-in-bud pat-
tern seen on chest CT scan in the absence of predisposing lung disease. In these 
patients, ultrasound guided endobronchial biopsy and BAL may increase diag-
nostic yield for mycobacterium avium complex simultaneously ruling out other 
etiologies. Periodic follow-up and sputum studies may be helpful in assessing 
response to treatment. 

Informed Consent 

The case was reviewed by the Institutional Review Board and informed consent 
was obtained from the patient. 
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Abstract 

Diabetic ketoacidosis (DKA) is a life-threatening complication of diabetes cha-
racterized by metabolic acidosis, hyperglycemia, and ketosis. It most common-
ly occurs secondary to a precipitating event such as an infection, non-infec- 
tious illness, or insulin non-compliance. We report a case of a 28-year-old 
male with a history of well-controlled type 1 diabetes mellitus who began hav-
ing frequent and repeated episodes of DKA. Evaluation for compliance lapses 
was negative. The further review noted a worsening white blood cell count 
over the same period, despite repeated negative infectious workups. A bone 
marrow biopsy revealed a hypercellular marrow with granulocyte and mega-
karyocyte proliferation. Testing for the BCR-ABL fusion gene was positive in 
92% of cells. This led to a final diagnosis of chronic myeloid leukemia as the 
precipitator for repeated presentation with DKA. The two diseases do not 
commonly present simultaneously due to differences in median age. No pre-
vious reports of adults with DKA precipitated by CML are present in the lite-
rature. However, worsening hyperglycemia has been reported with other he-
matologic malignancies, particularly in the setting of acute lymphoblastic leu-
kemia in the pediatric population. This is thought in some instances to be due 
to the leukemic process itself, potentially through cytokine release. 
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1. Introduction 

Diabetic ketoacidosis (DKA) is a life-threatening complication of diabetes mel-
litus (DM) characterized by metabolic acidosis, hyperglycemia, and ketosis. It 
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usually occurs secondary to a precipitating event such as infection, a non-infec- 
tious illness, or insulin non-compliance [1]. Chronic myelogenous leukemia (CML) 
is a myeloproliferative neoplastic disorder of pluripotent stem cells characterized 
by the presence of an abnormal t(9; 22) translocation forming what is known as 
the Philadelphia or BCR-ABL chromosome [2]. It results in increased numbers 
of mature myeloid cells, including neutrophils, basophils, monocytes, and eosi-
nophils. The two diseases commonly occur in different age groups; however, here, 
we present a young patient with frequent DKA episodes in the newly diagnosed 
CML setting. 

2. Case Presentation 

A 28-year-old male with a history of type 1 diabetes on basal-bolus insulin, di-
abetic gastroparesis, diabetic neuropathy, chronic kidney disease, and hyperten-
sion presented to the hospital with chest pain, nausea, and vomiting. His symp-
toms began on the day of presentation, and the pain was described as a con-
stant, centrally located sensation of tightness. The pain was aggravated by in-
spiration, and there were no relieving factors. He also noted shortness of breath 
and multiple episodes of non-bloody non-bilious vomiting. Reviewing his record, 
this was his 6th presentation with similar symptoms in the last four months. 
Before these four months, he had rarely been hospitalized. On those five pre-
vious admissions, he was found to be in DKA and was managed with an insulin 
infusion and intravenous hydration. Each time, he was discharged on an ap-
propriate basal-bolus insulin regimen, with which he consistently reported com-
pliance. 

Initial vitals were notable for a heart rate of 115 and an elevated blood pres-
sure of 234/125 mmHg. Respiratory rate and temperature were normal. On phys-
ical exam, tenderness was noted in the bilateral parasternal areas of the chest. 
Pulses were equal, and heart sounds were normal. Neurological, respiratory, and 
abdominal exams were unremarkable. 

He was admitted to the intensive care unit and started on an insulin infusion 
for DKA, with the transition to a basal-bolus regimen once this was resolved. He 
was initially started empirically on vancomycin, cefepime, and metronidazole, but 
antibiotics were discontinued once infectious workup returned negative. WBC 
did not improve throughout the hospitalization. Hematology was consulted and 
recommended flow cytometry on a peripheral blood sample. Flow cytometry re-
vealed leukocytosis with a left shift. A bone marrow biopsy was subsequently 
done with histopathology showing a hypercellular marrow with marked granu-
locyte and megakaryocyte proliferation. Fluorescence in situ hybridization (FISH) 
testing demonstrated the BCR-ABL fusion gene in 92% of cells analyzed, leading 
to the final diagnosis of CML. Our patient was discharged with an insulin pump. 
Hematology and endocrinology follow-ups were arranged. Following the diag-
nosis, our patient was started on a tyrosine kinase inhibitor and has not been 
re-admitted with DKA. 
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3. Discussion 

DKA is one of the two serious DM complications and a hyperglycemic hyper-
osmolar state. It is characterized by the triad of hyperglycemia, metabolic acido-
sis, and increased blood ketones [1]. DKA arises most commonly in younger pa-
tients, with the majority of those affected being between 18 and 44 years old with 
type 1 diabetes. However, most of those affected have type 2 diabetes [1]. The 
primary mechanisms underlying DKA include insulin deficiency and an increase 
in the secretion of counter-regulatory hormones, including glucagon, catecho-
lamines, cortisol, and growth hormone [1] [3]. Patients typically develop this 
complication in the setting of a risk factor that causes a catecholamine surge or, 
in the case of type 1 DM, due to previously undiagnosed diabetes or non-com- 
pliance with insulin. The most common precipitating factors include infections 
and noninfectious illnesses, such as acute myocardial infarction, stroke, and 
pancreatitis [1] [4]. Infection is the most common precipitating cause of DKA 
worldwide [4]. The initial investigation and management of a patient with DKA 
often involve appropriate identification and treatment of this precipitating fac-
tor. In our patient, the workup for infectious causes, including blood cultures, 
urine cultures, and imaging, failed to identify a contagious source over multiple 
admissions. He reported compliance with his insulin regimen. 

Chronic myelogenous leukemia (CML) is a myeloproliferative disorder cha-
racterized by increased granulocytic cell line proliferation without losing its ca-
pacity to differentiate. Consequently, the peripheral blood cell profile shows an 
increased number of granulocytes and their immature precursors, including oc-
casional blast cells. CML accounts for 20% of all leukemias affecting adults. CML 
is a myeloproliferative disorder that most commonly affects older adults with an 
average age of 64. The pathogenesis involves the fusion of ABL1 and BCR genes 
located in chromosomes 9 and 22, respectively. This results in a chimeric protein 
with unregulated tyrosine kinase activity that promotes leukemogenesis [5]. Giv-
en the significant difference in age between DKA and CML, an overlap of the 
two conditions is unlikely, with no cases of DKA related to underlying CML re-
ported previously. While neoplasms are not typically cited as a cause of DKA, 
hyperglycemia has been documented in the pediatric population in the setting of 
acute lymphoblastic leukemia [6] [7]. This is thought to be due to multiple fac-
tors, including treatment with the drug L-asparaginase, glucocorticoids, infec-
tions, and the leukemic process. The leukemic process has been theorized to 
contribute to this due to alterations in cytokine production [6]. 

Multiple epidemiologic studies show that diabetic patients are more likely to 
develop cancer [8]. There is also evidence that COVID-19 precipitates DKA due to 
B-cell destruction from severe acute respiratory syndrome coronavirus 2 (SARS- 
CoV-2) [7]. Medical, surgical, and emotional stress are listed as factors that pre-
cipitate DKA [7], and CML could be one of the unstudied causes under medical 
conditions. 

There was one population-based cohort study done in Australia which tried to 
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assess the relationship between fasting blood glucose and the incidence of can-
cer. There was a link between insulin and growth-promoting factor of insulin-like 
growth factor with colon cancer. Men also positively correlated with NHL and 
liver cancer [9]. Other than this positive correlation, there was no in-depth study 
on how these cancers affect the glucose control of patients with these two condi-
tions. 

Hyperglycemia and DKA have, however, been documented in pediatric pa-
tients during therapy for ALL [3]. This has been attributed to a combination of 
drugs such as L-asparaginase, glucocorticoids, and leukemic processes [3]. Higher 
HbA1c values have been seen in these patients with WBC > 20,000 [3]. Perhaps a 
similar mechanism exists in CML and may explain this patient worsening glu-
cose control. Still, there are no studies done that mention CML or malignancy 
being the direct precipitants of DKA. 

4. Conclusion 

CML may contribute to worsening glycemic control and increased risk of DKA; 
however, overlap in presentation is rare due to differences in the peak incidence 
of both diseases. Elevated WBC may not indicate infection even in the appropri-
ate clinical scenario. It is known that cancer patients are more prone to poor glu-
cose control due to their propensity for disease and the medications they take, but 
the direct effect of cancer on glucose control is not well studied. Clinician aware-
ness of the possibility of malignancy being a precipitant of DKA helps to detect 
underlying illness early.  
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Abstract 
Introduction: Fibromyomas are benign tumours of frequent uterine loca-
tion, most often found in black women, whose diagnosis of certainty is his-
tological. The extra uterine location is rare and the physio-pathogenesis is 
poorly understood. This location poses diagnostic problems on imaging. Man-
agement is based on tumour resection. Observation: The authors report a 
clinical case of a 31-year-old woman who was seen for non-febrile hypogas-
tric pain with a large abdominopelvic mass on physical examination. There 
was no particular history. The biology did not show any abnormality. Ul-
trasound with Doppler found a mass that was difficult to characterize, and 
was completed by a CT scan and a pelvic MRI. The management was sur-
gical with an evolution marked by complications. Conclusion: Ectopic lei-
omyoma is a rare condition. This location poses diagnostic problems on im-
aging. Management depends on the type of extra uterine presentation of the 
myoma.  
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1. Introduction 

Myomas are benign tumours, typical of the uterus, found mainly in black women 
over 30 years of age, with an estimated frequency of 20% - 30% [1]. Their extra-
uterine locations are rare and present a greater diagnostic challenge. These histo-
logically benign tumours, which arise from smooth muscle cells, usually occur in 
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the genitourinary system, but can occur in almost any anatomical site. However, 
unusual growth patterns may be observed, including metastatic benign leiomyo-
mas, disseminated peritoneal leiomyomatosis, intravenous leiomyomatosis, para-
sitic leiomyoma and diffuse retroperitoneal leiomyomatosis [2]. 

The pathophysiology of ectopic leiomyomas remains poorly understood. The 
main differential diagnoses are fibroma, fibrothecoma and ovarian fibrosarcoma 
and stromal tumours of the digestive type. The therapeutic management depends 
on the anatomical setting [3]. 

We report a clinical case that showed the limitation of imaging, the diagnosis 
of which was made intraoperatively and confirmed by histology. 

2. Observation 

Patient H, aged 31 years, was seen for non-febrile hypogastric pain with a satis-
factory general condition. On physical examination, a large, hard, painful abdo-
minal-pelvic mass with regular contours was noted. 

The woman had four previous vaginal deliveries, the first of which resulted in 
trauma requiring vaginal reconstruction. The gonadotrophic chorionic hormone 
level was normal as was the cervical smear. Tumour markers were unremarka-
ble.  

Pelvic ultrasound revealed a mixed cystic and tissue mass that was difficult to 
characterise (Figure 1). Abdominal and pelvic CT scan revealed a mixed left la-
tero-uterine pelvic formation with regular contours and heterogeneous enhance-
ment, suggesting an adnexal tumour. This lesion did not show calcification 
(Figure 2). On MRI, a large left-sided abdominal-pelvic mass was noted, hypo-
signal in T1 and heterogeneous in T2 weighting with no evidence of restriction 
on diffusion sequences (Figure 3(a) and Figure 3(b)). This mass slightly com-
pressed the left ovarian vein at the iliac portion with an upstream dilatation. 
There was no adenomyosis or deep endometriosis. The ovaries were normal. On 
the basis of this examination, we retained a pedicled fundial myoma with slight 
remodelling. 

After a disciplinary consultation, a surgical management was performed. Ex-
ploration of the pelvis after a Pfannenstiel incision revealed an anterior pelvic 
mass of approximately 14 cm under peritoneal pressure with no obvious connec-
tion to the uterus, which was of normal size. This mass was in continuity with the 
left round ligament of the uterus. We proceeded to excision of the mass followed 
by peritoneal lavage. 

A 400 gramme fresh encapsulated piece was sent for histological study. On 
section, it is a solid, fasciculated, snow-white lesion with myxoid and necrotic 
territories. After fixation with formalin, staged samples were taken. Microscopic 
examination revealed a fasciculated lesion organised in long intersecting bundles 
of cells, without any atypia. The nuclei are elongated with rounded borders, with 
fine chromatin and no visible nucleoli. Cytoplasm is abundant and eosinophilic. 
There is no necrosis or mitosis. However, there are hypo-cellular areas with an  
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Figure 1. Endocavitary doppler ultrasound showed a heterogeneous left latero-uterine mass 
(fleche). 
 

 

Figure 2. Abdominal and pelvic CT scan with sagittal reconstruction, showing a pelvic 
mass with heterogeneous enhancement. 
 

   
(a)                                  (b) 

Figure 3. Pelvic T2-weighted MRI, sagittal section (a) and axial FAT SAT with Gadoli-
nium injection (b), showing heterogeneous signal formation and enhancement. 
 
oedematous or myxoid appearance. Immunohistochemical examination showed 
that the spindle cells were labelled with anti-caldesmone. The lesion was com-
pletely removed and the diagnosis was benign remodelled leiomyoma. 

The postoperative period was marked by abdominal pain with biological deg-
lobulation requiring a transfusion of 2 red blood cells. An emergency surgical 
revision was performed after an ultrasound scan at day 2. The intraoperative ex-
ploration revealed a large haematoma of the broad ligament with active bleeding 
which we washed out followed by haemostasis. One week after this last opera-
tion, the patient was discharged with favourable results. 
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3. Discussions 

Leiomyomas are solid tumours consisting of fusocellular smooth muscle fibres 
and collagenous stroma. Most leiomyomas of the genital area arise from the ute-
rus [4]. However, this location is not exclusive, they can develop at the expense of 
the broad ligament, the round ligament and the ovary, as we found in our ob-
servation. 

Atypical locations of myomas reported in the literature are benign metastatic 
leiomyomas, disseminated peritoneal leimyomatosis, intravenous leiomyomato-
sis, and retroperitoneal leiomyomas. Roue et al. [3] reported three cases of ec-
topic leiomyomas arising in the round ligament, broad ligament and ovary. Other 
studies [3] [5] have reported several cases of retroperitoneal leimyoma (RPL) in 
the literature between 1941 and 2007. 

The pathophysiological origin of isolated leiomyoma is controversial. According 
to the parasite theory, ectopic leiomyoma is a subserous leiomyoma which, by be-
coming adherent to adjacent structures, has developed an accessory circulation [6]. 
For Paal et al. [6] this theory has its limitations: it does not explain the existence of 
ectopic but not pelvic leiomyomas (e.g. retroperitoneum), nor the hormone re-
ceptor negative ectopic leiomyomas, or the abdominal or retroperitoneal lei-
omyomas described in men. The question that arises is whether this development 
could have been from vascular or extravascular ectopic smooth muscle fibres? 

In our observation, the pathogenesis remains difficult as the patient had not 
developed uterine myomas or operated myomas in her history. The most likely 
hypothesis in this case would be the development of the myoma from the smooth 
muscle connective tissue of the ligament or from the smooth muscle fibres of the 
main ligament artery.  

Indeed Kho et al. [7] in their series found that 67% of ectopic locations had a 
history of myomectomy surgery while Poliquin et al. found that 40% of retrope-
ritoneal locations had a history of hysterectomy. These findings are different 
from our clinical case, which could further strengthen the hypothesis of a pri-
mary lesion. 

The diagnosis of certainty of ectopic leiomyoma is based on histology. Indeed, 
the circumstances of discovery are very variable [8]: fortuitous, during an inves-
tigation of a pelvic mass as in our case, or non-specific symptoms (acute or chron-
ic pelvic pain etc.). Radiological exploration is often limited to give a precise di-
agnosis. The sonographic appearance is that of a mass with regular contours and 
variable echostructure [9]. The appearance on CT scan is typical but non-spe- 
cific with the demonstration of a hypodense lesion, well circumscribed, with he-
terogeneous hyperdense enhancement [10]. MRI seems to be a promising tech-
nique, especially in typical cases, but does not allow a topographical diagnosis 
[11]. In any case, MRI with reduced sequences is fast and efficient to comple-
ment the preliminary ultrasound work-up where the topographic diagnosis was 
not precise. 

Management depends on the type of extrauterine presentation of the myoma. 
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For isolated leiomyoma, such as this observation, the initial treatment is surgical 
removal. 

4. Conclusion 

Ectopic leiomyoma is a rare condition. Imaging plays an important role in their 
investigation but it seems more difficult to establish criteria of benignity or ma-
lignancy. The positive diagnosis of ectopic leiomyoma is based primarily on pa-
thological examination. Management depends on the type of ectopic presenta-
tion of the myoma.  
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Abstract 
Low grade appendiceal mucinous neoplasm (LAMN) is a rare malignancy 
with incidence of 0.7% to 1.7% of all appendicectomies [1]. LAMN has the 
worst complication of mucin seeding into adjacent peritoneum leading to pseu-
domyxoma peritonei. LAMN lacks standardised treatment approach where 
only appendicectomy is preferred for resection of non metastatic disease. Case 
Presentation A 38 yr old female presented with right lower quadrant where CT 
Abdomen revealed Mucocele of Appendix. Patient underwent Laparoscopic 
Appendicectomy and Histopathological examination revealed Low grade ap-
pendiceal mucinous neoplasm. Patient is on regular follow up and is disease 
free. Conclusion low grade appendiceal mucinous neoplasm is usually an in-
cidental finding where treatment depends on staging and histology of the tu-
mour. 
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1. Introduction 

Primary mucinous neoplasms of the appendix vary from simple mucocele to in-
vasive adenocarcinoma. Histologically, 65% of appendiceal tumours are neu-
roendocrine in origin while 20% of tumours are adenocarcinoma [2]. Low-grade 
appendiceal mucinous neoplasm (LAMN) is a rare malignancy surgical treatment 
usually includes appendicectomy with the removal of mesoappendix or right he-
micolectomy. About 20% of the appendicular mucinous mass presents with the 
most dreaded complication called pseudomyxomaperitonei (PMP), which is dif-
fuse collection of gelatinous material occurs due to mucin seeding into the peri-
toneal cavity [3]. LAMN is associated with herniation, diverticula, dissection and 
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rupture [4]. LAMN is usually an intraoperative incidental finding or usually present 
as Right lower quadrant symptoms. Diagnosis is difficult more commonly in fe-
male patients where ovarian mucinous neoplasm and Appendiceal neoplasm share 
common presentation. Here we describe 38 yr old female a case of low grade ap-
pendiceal mucinous neoplasm presenting as mucocele of appendix. 

2. Case Report 

A 38 year old male presented with complaints of lower right sided abdominal 
pain for 2 weeks which was gradual in onset, progressive in nature, not asso-
ciated with nausea, vomiting and fever. Per Abdominal examination showed mild 
tenderness present over right iliac fossa, with no guarding or rigidity. CT abdo-
men showed a blind ending fluid filled bowel loop seen arising from appendix 
2.7 cm from base of appendix measuring 26 mm in diameter and 10 cm in length 
with evidence of peripheral calcification suggested as appendiceal mucocele 
(Figure 1). CEA and CA125 were normal. 

There were no lymph nodes, no perforation and the base of the appendix (as 
per the algorithm of Dhage-Ivatury and Sugarbaker) and there was no intra pe-
ritoneal clump of mucin. Laparoscopic appendicectomy was performed (Figure 
2) and specimen (extracted with an endo bag) sent for histopathology. During 
laparoscopic dissection, pneumoperitoneum, grasping of the appendix speci-
men, or retrieval of the specimen through the abdominal wall might contribute 
to peritoneal dissemination of a tumour. This setback is usually avoided by 
taking precautions like usage of non traumatic bowel holding graspers to han-
dle the mucocele, and using a non-permeable bag to deliver the specimen out of 
the port. Section from appendix showed walls lined by columnar cells with apical 
mucin and oval to elongated mild pleomorphic vesicular nuclei with focal areas 
of stratification forming billions structure. Lumen was filled with abundant 
mucinous material (Figure 3). With clinical, radiological and histopathological  
 

 
Figure 1. Showing CECT abdomen picture of appendiceal mucocele. 
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Figure 2. Showing the laparoscopic view of the mucocoele. 
 

 

Figure 3. Histopathological report showing walls lined by columnar cells with apical mu-
cin and oval to elongated mild pleomorphic vehicular nuclei with focal areas of stratifica-
tion. 
 
evidence diagnosis of low grade appendiceal mucinous neoplasm was made and 
the base was found to be free of carcinoma. Postoperative period was uneventful. 
Patient is on regular follow up and showed no evidence of disease progression. 

3. Discussion 

Mucocele of the appendix was described by Rokitansky. This disease is characte-
rised by dilatation of a lumen as a result of excessive mucus accumulation. The 
mucosa of appendix is lined by columnar epithelium containing goblet cells more 
than that of the colon. As a result of this, most appendiceal epithelial tumours 
are mucinous and start as mucocele. With an incidence between 0.2% and 0.7% 
of all appendicectomies, it is categorised as a rare disease. Female preponderance 
of about 77% in Low-grade appendiceal mucinous neoplasm (LAMN) and is seen 
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in patients older than 50 years of age. Common clinical diagnosis includes lower 
right quadrant pain, nausea, vomiting, change in bowel habits, weight loss, and 
intestinal obstruction.  

Diagnosis of acute appendicitis with ultrasound abdomen shows the outer di-
ameter of the appendix is 6 mm - 15 mm which indicates the presence of a mu-
cocele (with 83% sensitivity and 92% specificity). On CT Abdomen, appendix 
lumen more than 1.3 cm, cystic dilatation, and wall calcification confirm the 
presence of a mucocoele. Colonoscopic examination revealed an elevation of the 
appendiceal orifice and a yellowish mucous discharge would be visible from this 
orifice. 

Mucocele of appendix represents an obstructive dilatation of the lumen due to 
excessive abnormal accumulation of mucus either due to a retention cyst, mu-
cosal hyperplasia, adenoma, and adenocarcinoma. Simple mucocele (inflamma-
tory, obstructive or retention cyst) is characterised by degenerative epithelial 
changes and results in the obstruction and the distension of the appendix. In 
hyperplastic mucocele, the appendix dilatation occurs due to the hyperplastic 
growth of the appendix or ceacal mucosa. Simple and hyperplastic mucoceles 
correspond to 5% to 25% of the cases, and mucus is usually acellular. The mu-
cinous cystadenoma is an appendix neoplasm with dysplastic epithelium and 
corresponds to about 63% to 84% of the cases. The mucinous cystadenocarci-
noma presents high grade cellular dysplasia and stromal invasion, besides mus-
cularis mucosa, and represents 11% to 20% of the cases. 

LAMN can also present as an incidental finding during surgery. Complications 
of LAMN include intussusception, ureteral obstruction, volvulus, small bowel 
obstruction, fistula and pseudomyxoma peritonei. Histologically mucinous, co-
lonic and goblet cells associated with LAMN [5]. Elevated levels of carcinoem-
bryonic antigen and carbohydrate antigen 19-9 act as useful markers for the di-
agnosis of LAMN. Elevated CEA, Ca 19-9, and Ca-125 may be detected in 56% - 
67% of patients with LAMN [6]. These tumour markers can also be used for the 
surveillance of peritoneal malignancy following surgical or medical intervention. 
There is a risk of about 35% for concurrent GI malignancy in patients with 
LAMN.  

The goal of management of LAMN includes the prevention of rupture, seed-
ing, and development of pseudomyxoma peritonei. In the absence of invasion or 
lymph node metastasis, appendicectomy with the removal of mesoappendix should 
be performed as per the algorithm of Dhage-Ivatury and Sugarbaker [7]. Lymph 
node metastasis is about 4.2% of patients which is rare but would require an ag-
gressive treatment [8]. Right hemicolectomy is the treatment of choice in patients 
with infiltration of submucosa or lymph node metastasis. LAMN < 2 cm is rarely 
malignant as compared to masses larger than 6 cm, which can show malignant 
cells and an association with pseudomyxoma peritonei. CK 20, MUC-2, and 
β-catenin are useful for the confirmation of the diagnosis. Earlier there were 
concerns about the role of laparoscopy [9] in LAMN, however safe laparoscopy 
can be offered today in select cases [10]. 
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LAMN associated with pseudomyxoma peritonei can be diagnosed with the 
help of imaging modalities such as ultrasonography, CT scan, and magnetic re-
sonance imaging and can be confirmed on the histopathological examination 
which will demonstrate epithelial cells and mucin in the peritoneum. The 5-year 
survival rate of pseudomyxoma peritonei is 25%. Close follow-up is recommended 
for all LAMN patients for 5 - 10 years. The 5-year survival rate for localized 
LAMN is 95%. 

4. Conclusion 

Low grade appendiceal mucinous neoplasm are heterogeneous group of tumors 
where management is based on staging of tumour and histological grading. In 
early stage low grade tumours surgical resection of primary site is preferred. In 
Advanced disease debulking surgery, Hyperthermic intraperitoneal chemothe-
rapy (HIPEC) with or without chemotherapy is usually preferred.  
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Abstract 
Introduction: Hemangiopericytoma is a very rare vascular tumor, difficult to 
diagnose, often confused with a meningioma. Imaging is not very specific and 
the diagnostic certainty remains histological. Observation: We report a case 
of meningeal hemangiopericytoma in a 48-year-old patient with a history of 
active smoking and whose sister died of glioblastoma. He was brought to the 
emergency room for a fall, confusion, and tonic-clonic seizures. The diagnosis 
was suspected on imaging (CT and MRI, in front of a syndrome of right tem-
poral intraventricular mass measured at 37 mm in diameter, centered on the 
choroid plexus, with perilesional vasogenic edema and posterior white com-
missure. There was homogeneous enhancement of the lesion after gadolinium 
injection. The diagnosis was confirmed by immunohistochemical study, which 
showed diffuse expression of STAT6 and partial labeling for CD34, without 
significant expression of SSTR2. Expression of neurofilament protein was also 
found in the brain parenchyma. Conclusion: Hemangiopericytoma is a rare 
tumor, characterized by its malignant potential, its high rate of recurrence 
and distant metastasis. The management is based on a total microsurgical re-
section followed by radiotherapy.  
 

Keywords 
Intracranial Meningeal Hemangiopericytoma, Surgery, Metastasis,  
Radiotherapy 

 

1. Introduction 

Hemangiopericytoma (HP) is a rare mesenchymal tumor that develops from Zim-
mermann’s pericytes around capillaries and venules and can, therefore, occur 
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anywhere in the body, especially the retroperitoneum and musculoskeletal sys-
tem. It represents less than 1% of intracerebral tumors. Its histogenesis was for a 
long time the subject of controversy, and it was only in 1993, based on ultra-
structural and immunohistochemical findings, that hemangiopericytoma was clas-
sified by the WHO as a “non-meningothelial malignant mesenchymal tumor” [1]. 
Its appearance on computed tomography (CT) or magnetic resonance imaging 
(MRI) can be misleading and may lead to a false diagnosis of meningioma. He-
mangiopericytoma is characterized by its malignant potential and its high rate of 
recurrence and distant metastasis, justifying a large surgical excision and com-
plementary radiotherapy [2].  

We report a case of intracranial HP with review of the literature. 

2. Patient and Observation 

The patient was 48 years old, with a history of active smoking and a sister who 
died of a glioblastoma. He was brought to the emergency room for a fall, confu-
sion, and tonic-clonic convulsions. The physical examination revealed a con-
fused patient with a Glasgow score of 14, intermediate and reactive pupils, os-
teo-tendinous reflexes difficult to find. There was no Babinski. Heart sounds were 
regular without murmurs heard, vesicular murmurs were bilateral and symme-
trical without noises, calves were soft and not painful. The abdomen was soft, de-
pressed, with no palpable mass. Vitals showed a temperature of 36.5˚C, blood 
pressure 147/99 mmhg, pulse 68 bpm, SpO2 92%. Biological tests showed D-dimer 
levels of 1840, CRP cold, troponin negative. Blood count and renal function were 
normal. Liver and pancreatic function tests were normal. 

Cardiac ultrasound was unremarkable. The cerebral computed tomography (CT) 
showed a supra tentorial and/or intra axial tumor mass syndrome measuring 45 
mm in diameter centered on the right ventricular junction, pushing forward the 
choroid plexus, with a centimetric calcium contingent at its superior pole. Ex-
clusion hydrocephalus by trapping of the temporal horn of the right lateral ven-
tricle, adjacent diffuse peri-lesional edema radiating in a right parieto-temporal 
pocket, right-left transfalcoral involvement with midline deviation evaluated at 
12 mm. There was also a right frontal subcutaneous hematoma and normal tro-
phicity for age (Figure 1). There was no medial temporal involvement, no intra- 
or peri-cerebral hematoma, and no meningeal hemorrhage. On brain MRI, there 
was a right temporal intraventricular nodular lesion measured at 37 mm in di-
ameter, centered on the choroid plexus, perilesional vasogenic edema and post-
erior white commissure. There was homogeneous lesion enhancement after ga-
dolinium injection. There was no pathologic contrast of the supra- or infra-ten- 
torial brain parenchyma (Figure 2).  

In view of these radiological findings, the diagnosis of choroid plexus papil-
loma or intraventricular meningioma was evoked.  

The histological study showed a lesion of diffuse architecture, more or less 
fasciculated, formed by tumor cells of medium size, oval, slightly anisokaryotic,  

https://doi.org/10.4236/crcm.2022.119054


A. S. Keita et al. 
 

 

DOI: 10.4236/crcm.2022.119054 388 Case Reports in Clinical Medicine 
 

 

Figure 1. Axial slice brain CT of our patient, showing a supra tentorial tumor mass syn-
drome measuring 45 mm in diameter centered on the right ventricular junction, with cen-
timetric calcium contingent at its superior pole. Exclusion hydrocephalus by trapping of 
the temporal horn of the right lateral ventricle, adjacent diffuse peri-lesional edema ra-
diating in right parieto-temporal immersion sleeve, right-left transfalcoral involvement 
with midline deviation evaluated at 12 mm. 
 

 

Figure 2. Axial section brain MRI of our patient, showing a right temporal intraventricu-
lar nodular lesion measured at 37 mm in diameter, centered on the choroid plexus, peri-
lesional vasogenic edema and of the posterior white commissure. There was homogene-
ous lesion enhancement after gadolinium injection. There was no pathologic contrast of 
the brain parenchyma. (a): T1 SE, (b): T2 SE, (c): T1 + Gado. 
 
with pale eosinophilic cytoplasm, containing some collagenous fibers and an ab-
undant vascular network, with gaping lumens and thrombosed walls. The lesion 
is the site of hemorrhagic changes and presents some aspects of coagulation ne-
crosis, evoking an ischemic necrosis, without any obvious tumor necrosis area.  

The mitotic index is evaluated at one mitosis per 10 fields at high magnifica-
tion (1.6 mm2). 

The brain parenchyma was infiltrated by the lesion, but the interface between 
the tumor and the parenchyma remained clear and fairly well limited. 

The immunohistochemical study showed diffuse expression of STAT6 and par-
tial marking for CD34, without significant expression of SSTR2. Neurofilament 
proteins were expressed in the brain parenchyma. 

Together, these findings led to the diagnosis of grade II meningeal hemangi-
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opericytoma according to the WHO 2016 classification and grade I according to 
the Marseille classification. 

In view of the mass effect, the patient was offered rapid surgical management. 
The procedure, the after-effects and complications as well as the therapeutic al-
ternatives were explained to the patient who consented to the procedure. 

During the operation, a complete macroscopic excision of the lesion was per-
formed, with coagulation and securing of the diseased choroid plexuses which 
were removed. The patient was discharged from surgery without sequelae with 
disappearance of the intracranial hypertension syndrome. He did not have any 
more epileptic seizures, he was put on KEPPRA 500 mg morning and evening, 
there was no corticotherapy. The case was discussed in a multidisciplinary meet-
ing with a proposal for additional treatment by adjuvant radiotherapy. A dosi-
metric scan was performed and merged with an MRI to adapt the volume to be 
treated. 

The follow-up at three years was favorable, the successive imaging examina-
tions of control at 3 years of the intervention did not show any tumor recurrence. 

The patient’s informed consent was obtained for the publication of this case. 

3. Discussion 

Hemangiopericytoma is a rare vascular tumor that represents less than 1% of all 
intracranial tumors and 2% to 4% of meningeal tumors [3] [4] [5]. Unlike me-
ningiomas, hemangiopericytoma has a predilection for the male gender, occurs 
in 56% - 75% between 38 and 42 years of age, and most often affects the supra-
tentorial stage [5] [6] [7], which was the case of our patient. The distribution of 
hemangiopericytomas is similar to that of meningiomas [8]: they occur mainly 
in the supratentorial region, 77% in the series reported by Jeong-Hoon et al. [7], 
66% in that of Dufour et al. [6]. 

Initially classified as subtypes of meningioma by Bayley et al. [9], called “an-
gioblastic meningiomas” or “hemangiopericytic meningiomas”. This classifica-
tion was controversial because of the different origin of these two tumors: HP 
originate from the pericytes of the capillaries surrounding the meninges, whe-
reas meningiomas develop from arachnoid cells [10]. It was not until 1942 that 
the term HP was introduced by Stout and Murray [11], who published the first 
nine cases of HP in the literature. Since 1993, the World Health Organization 
(WHO) classifies hemangiopericytoma in the group of “non-meningothelial ma-
lignant mesenchymal tumors”. Clinically, the initial symptomatology varies de-
pending on the location and size of the tumor. Supratentorial involvement is 
mainly manifested by headache, and less frequently by sensory-motor deficit, 
visual disturbances, or comital seizures, which was the case in our patient. Tu-
mors of the posterior fossa are mainly responsible for balance disorders, which 
was the case in our patient. Parasellar involvement is evoked in front of a syn-
drome of the cavernous cavity [10] [12]. Cerebral imaging (CT or MRI) allows 
to describe the aspect and the characteristics of the tumor evoking a HP without 
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however being able to eliminate the differential diagnosis of meningioma. Angi-
ography seems to be interesting because of the hypervascular nature of HP [13]. 
Immunohistochemistry confirms the diagnosis. HP expresses only mesenchymal 
markers. Tumor cells are labeled with antibodies to CD 34, but are negative for 
antibodies to factor VIII and protein S-100 [14]. 

Treatment is based on surgical resection followed by radiation therapy. Sur-
gical resection should be as large as possible. However, the highly hemorrhagic 
nature of the tumor may pose major problems of hemostasis and make the ex-
eresis delicate. In order to reduce tumor vascularization, preoperative emboliza-
tion is sometimes performed with variable results depending on the series [12] 
[15]. 

The role of radiotherapy is currently unanimously accepted: it prolongs the 
remission period, reduces the rate of recurrence and consequently increases 
the survival time [1]. The response to radiotherapy is dose-dependent: only 
doses higher than 50 Gy are associated with a statistically significant reduction 
in the local recurrence rate [1] [11]. This radiotherapy should be started im-
mediately, even if the tumor removal is considered complete. Jeong H et al. 
[16] report 5-year remission rates of 100% in patients who had radiotherapy 
after surgery and 70.3% in patients who had surgery alone. For Guthrie et al. 
[12], radiotherapy after the first operation prolongs the period of remission 
from 34 to 75 months and prolongs survival from 62 to 92 months. Dufour et 
al. [10] report recurrence rates of 12% and zero mortality in the group of irra-
diated patients, whereas in the group of non-irradiated patients the recurrence 
and mortality rates were 88% and 55% respectively. The evolution of HP is 
marked by the frequency of local and distant recurrences. The rate of local re-
currence varies according to the series from 26% to 86% and depends mainly 
on the quality of the exeresis and the practice of postoperative radiotherapy 
[10] [12] [16]. 

Distant extension can occur along the neuraxis, by fluid or by hematogenous 
route. The most frequent metastatic sites are bone, lung and liver. The probabil-
ity of metastasis increases with time, 13% at 5 years, 33% at 10 years, and 64% at 
15 years [10] [16]. 

4. Conclusion 

Meningeal hemangiopericytoma is a rare tumor, often mistaken for a meningi-
oma. However, it is important to evoke the diagnosis preoperatively, given the 
risks of bleeding during surgery. In the absence of specific tumor characteristics, 
radiological diagnosis is difficult. The diagnostic certainty remains histological, 
mainly based on immunohistochemical study. Treatment is based on complete 
excision and radiotherapy at an effective dose, which significantly reduces the 
recurrence rate or even leads to a complete cure, as in the case of our patient. A 
prolonged follow-up of these patients is necessary, considering the frequency of 
recurrence and the sometimes late occurrence of metastases. 
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Abstract 
Mixed connective tissue disease (MCTD) is a rare systemic autoimmune dis-
order that damages multiple organs simultaneously and is associated with 
chronic inflammation, in which the signs of systemic sclerosis, systemic lupus 
erythematosus, and polymyositis can co-occur. Its distinctive feature and the 
basis for the diagnosis of MCTD is the presence of an antibody against the 
uridine-rich RNP of the cell nucleus (Anti-U1-RNP). It has been observed that 
intercurrent infections can trigger autoimmune diseases, however, the fact that 
viral infections—such as SARS-CoV-2—induce them is currently poorly un-
derstood. The present study raises the etiological role of the SARS-CoV-2 vi-
rus in the development of the disease. Authors describe the case of a 38-year- 
old patient in good general condition, who was diagnosed with mixed con-
nective tissue disease three months after COVID-19 infection. 
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Mixed Connective Tissue Disease (MCTD), Anti-U1-RNP Antibody, 
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1. Introduction 

Mixed connective tissue disease is a rare and complex autoimmune disease cha-
racterized by polyarthritis/polyarthralgia, Raynaud’s phenomenon, myositis, di-
verse skin symptoms (e.g. photosensitivity, erythema, telangiectasias), respirato-
ry abnormalities (interstitial lung disease, obliterative vasculopathy leading to pul-
monary arterial hypertension (PAH)), gastrointestinal manifestations (e.g. oeso-
phagus motility disorder), kidney involvement (membranous glomerulonephri-
tis), fever and cytopaenia. The disease commonly begins between the ages of 28 - 
37 and is characterized by the predominance of the female gender: 85% of pa-
tients are women [1]. 
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The new type of coronavirus was identified in 2019, the disease it causes was 
named COVID-19, and it has been the protagonist of the global pandemic of the 
past two years. It was primarily considered to be a respiratory pathogen, but it 
has now become clear that it is a systemic disease due to the wide range of symp-
toms and organ involvements. The clinical manifestations may differ on a spec-
trum from asymptomatic, to mild, cold-like symptoms, to very severe, septic 
conditions. The acute phase can be followed by a second phase, the so-called 
post-COVID or long-COVID phase, which occurs in patients who have a proba-
ble or confirmed SARS-CoV-2 infection in their medical history and whose symp-
toms usually manifest within three months of the onset of COVID-19 and last 
for at least two months. The symptoms of the post-COVID syndrome cannot be 
explained by other, alternative diagnoses [2]. 

The results of several single case studies support the etiological hypothesis that 
respiratory pathogens can trigger the onset of autoimmune diseases [3] [4] [5]. 
The connection between COVID-19 and autoimmune diseases (e.g. SLE, RA, an-
tiphospholipid syndrome) has already been suggested by numerous studies [6] 
[7] [8] [9], but the pathophysiology of the relationship is still unclear. This case 
report would like to draw attention to the possible connection between COVID- 
19 and MCTD. 

2. Case Report 

A 38-year-old female patient was diagnosed with SARS-CoV-2 infection in De-
cember 2021 after two BioNTech/Pfizer vaccinations. The patient then presented 
with significant weight loss, fatigue, triphased Raynaud’s phenomenon, puffy fin-
gers, in addition to inflammatory pain in her hand joints (Figure 1). Due to her 
profession (kindergarten teacher) the above symptoms significantly hindered 
her both at work, in her fine-motoric- and outdoor activities. In March 2022, she 
turned to our Post-COVID outpatient ward with her complaints. Noteworthy from 
her patient history was a known and treated thyroid disease requiring substitu-
tion since 2012. There was no autoimmune disease in her family. 

Physical examination did not reveal any significant abnormalities. Her labor-
atory results showed an LDH level of 500 U/L and a creatine kinase level of 445 
U/L. There was no protein excretion in the 24-hour collected urine. During the 
echocardiographic examination, no cardiac involvement was found, the pressure 
of the right side of the heart was in the normal range. Her symptoms led to the 
suspicion of autoimmune diseases, therefore we requested a specific immune pan-
el, in which the rheumatoid factor, ANA screen and anti-ds-DNA gave negative, 
while ENA, anti-RNP A, anti-U1-RNP and anti-Sm/RNP autoantibodies gave 
positive results (Table 1). Based on her laboratory parameters and symptoms, 
we diagnosed mixed connective tissue disease and referred her to a rheumatolo-
gy center. 

Low-dose (8 mg daily initial, then 4 mg maintenance) steroid and oral hy-
droxychloroquine (200 mg daily) therapy was started along with pentoxyphillin  
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Figure 1. Raynaud’s phenomenon. 

 
Table 1. Immunospecific panel findings. 

Immunospecific panel 

Reumatoid factor 13 IU/mL (reference: <14 IU/mL) 

ANA PCNA (Anti-nuclear autoantibodies) negative 

Anti-RNP A positive (+++) 

Anti-U1-RNP 70 positive (+++) 

ENA Sm/RNP (Autoantibodies to Extractable 
nuclear antigen Smith/Ribonucleoprotein) 

positive (+++) 

AMA-M2 (Anti-Mitochondria autoantibodies) negative 

ds-DNA (Anti-double stranded 
DNA autoantibody) 

8.6 IU/mL (reference: <20 IU/mL) 

 
due to her Raynaud syndrome. Abdominal ultrasound, gynecological, cardiolog-
ical examinations showed no abnormalities. Ophthalmological exam showed nor-
mal Schirmer’s test and break up time (BUT). Capillarymicroscopy and pulmo-
nological examinations are still in progress. With hydroxychloroquine, 4 mg of 
methylprednisolone and pentoxyphillin the patient no longer has any symptoms.  

3. Discussion 

The diagnosis of MCTD is based on the presence of an autoantibody produced 
against the nuclear U1-RNP, which is characteristic to the disease and determines 
the symptoms. Based on the Alarcón-Segovia criteria system, the diagnosis can 
be made if a positive serological test and three clinical criteria (hand swelling, 
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Raynaud’s phenomenon, synovitis, myositis, acrosclerosis) are met [10]. At the 
same time, other autoantibodies may also appear, varying the clinical symptoms 
and influencing the course of the disease, such as E-AT (anti-endothelial cell an-
tibody), Anti-CL (anti-cardilopin antibody), Anti-CCP (anti-cyclic citrullinated 
peptide antibody) [11]. 

The Department of Clinical Immunology of the University of Debrecen processed 
the data of their patients they cared for and divided them into 3 subgroups. In 
group Number 1 number vascular abnormalities dominated (PAH, Raynaud’s, 
etc.), the background of which is attributed to E-AT in addition to Anti-U1-RNP. 
In group Number 2, interstitial respiratory disease, myositis and oesophageal 
motility disorder occurred significantly higher than in the other two groups. 
During lung biopsy analyses, IgM-type immunoglobulin deposits were found in 
the alveolar epithelial cells. In group Number 3, erosive arthritis was the charac-
teristic symptom of the disease. In this group anti-CCP antibodies were detected 
in these patients in addition to anti-U1-RNP. Overall, the above signifies the 
importance of the detection of autoantibodies, as they determine the type of or-
gan abnormalities and thus the necessary therapy and screening [12]. 

Treatment of patients with MCTD depends on the symptoms, organ involve-
ment and disease activity [13]. Already in the 1980s, it was recognized that the 
disease is much less benign than previously considered, as the severe involve-
ment of the vessels of the connective tissues leads to significant parenchymal 
damage [14]. In MCTD, pulmonary arterial hypertension (PAH) develops be-
tween 23% - 50% of the cases, often manifesting in a rapid and progressive form, 
which may lead to sudden death [15]. Based on histopathological samples, PAH 
ranks first among the causes of death associated with MCTD and accounts for 
half of the deaths in affected patients [16]. The above enhances the importance 
of early diagnosis and timely treatment: immunosuppressive treatment that re-
duces endothelial cell proliferation and the production of inflammatory media-
tors (cyclophosphamide, corticosteroid), as well as the administration of prosta-
cyclin therapy and endothelin receptor blockers. Furthermore, the follow-up of 
diagnosed patients is of particular importance, regular echocardiographic con-
trol with measurement of pulmonary pressure [17]. 

Interstitial respiratory disease (ILD), which is caused by the inflammatory pa-
renchymal damage of the lung, is another disease that greatly determines the life 
expectancy of the patient as it generally results in poor outcomes. It manifests in 
approximately 20% - 65% of MCTD patients. At the same time, in the presence 
of Anti-U1-RNP autoantibody, nephritis occurs significantly less frequently than 
in Anti-DNA positive SLE patients [18]. 

Raynaud’s phenomenon, which was previously considered benign for a long 
time—and can be observed in 75% - 90% of MCTD patients—capillary micro-
scopy clearly proves that the background is not only vasospasm, but damage and 
fragmentation of the capillary endothelium. Giant capillaries and bushy capilla-
ries are characteristic in MCTD. In other words, the vasospasms initially pro-
voked by cold or stress become permanent over time, and cause permanent dam-
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age in the vascular system leading to worsening pain in the extremities later fol-
lowed by digital ulceration and trophic disorders [19]. 

4. Conclusions 

In our case report, we present the case of young, previously healthy female pa-
tient with confirmed COVID-19 infection, who developed Raynaud’s phenome-
non after the infection. Detailed examinations and evaluation lead to the diag-
nosis of MCTD. Taking the type of autoantibodies detectable in the patient into 
consideration, it can be stated that our patient belongs to group 1 of the Debre-
cen classification with dominant vascular involvement, therefore cardiology and 
pulmonology follow-ups are essential in order to avoid potentially fatal compli-
cations. 

MCTD is one of the chronic autoimmune entities. Its development can be 
triggered by COVID-19. MCTD is a rare disease in itself, and no case reports 
have been published in connection with a COVID-19 infection until now. 
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Abstract 
Echinococcosis is a global and zoonotic helminthic disease caused by Echi-
nococcus sp. A 24-year-old woman, coming from Bolivia two years before, 
was diagnosed as cystic echinococcosis (CE) by unstained wet mount and cy-
tological findings through aspiration cytology from the liver, suggested as liv-
er abscess by diagnostic images. The patient was classified as CE1, smaller 
than 5 cm, and was diagnosed as P1N0M0, stage I. The phylogenetic trees of 
Echinococcus spp., based on cox1 genes showed that the isolates on the pa-
tient belonged to E. ortleppi. The patient was conservatively treated with two 
courses of albendazole therapy. E. ortleppi has been reported to be in regions 
including Latin America, except with Japan. Although the patient came from 
Bolivia before two years, this is the first case report of E. ortleppi from liver 
echinococcosis in Japan. 
 

Keywords 
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1. Introduction 

Echinococcosis is a global and zoonotic helminthic disease caused by Echinococ-
cus sp. tapeworm larvae [1]. Intermediate hosts, such as wild herbivores, lives-
tock and small mammals, as well as accidentally infected humans receive their 
infections through ingestion of contaminated food and water with Echinococcus 
eggs from the feces of the definitive hosts, such as dogs and foxes, etc. [2]. Nine 
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species of Echinococcus have been reported globally, with confirmed zoonoses 
caused by E. granulosus, E. multilocularis, E. vogeli, E. oligarthra, E. canadensis 
and E. ortleppi; while no zoonotic evidence for E. equinus, E. felidis and E. shi-
quicus [3] [4].  

Among those various Echinococcus spp., the most detected species in human 
echinococcosis (CE) is E. granulosus, which parasitizes in dogs and livestock glo-
bally [5]. Based on the previous molecular taxonomic findings, E. granulosus has 
been regarded as genotype complex, i.e. E. granulosus sensu lato (s.l.) compris-
ing genotypes 1 to 10 (G1 - G10). The E. granulosus s.l. further split into five 
species as like E. granulosus sensu strico (s.s.) (G1/G2/G3 genotypes), E. equinus 
(G4 genotype), E. ortleppi (G5 genotype), E. canadensis group (G6/G7/G8/G10 
genotypes), and E. felidis (lion strain) [6] [7] [8] [9] [10]. 

Most cases of liver echinococcosis in Japan have been reported Echinococcus 
multilocularis, and most of which were detected in Hokkaido, north of Japan [11]. 
Meanwhile, E. ortleppi infection was first reported in a herd of cattle in Holland; 
thus, it was named a cattle strain [6] [7]. Hosts of E. ortleppi have been reported 
from cattle, camels, pigs, goats, sheep and wild animals, and humans in many re-
gions, Europe, Africa, the Middle East, Asia and Latin America [12] [13]. How-
ever, E. ortleppi infection has not been reported in Japan. Although the patient 
came from Bolivia, Latin America before two years, this is the first case report 
including the cytology and genetic analysis of liver echinococcosis in Japan.  

2. Case Report 

A 24-year-old woman, coming from Bolivia two years before, visited to our hos-
pital complaining of high fever (37.9˚C) and general fatigue. Her laboratory data 
showed high CRP [14.51 (≤0.3) mg/dL] and a relatively high WBC [9.68 × 103 
(4.0 - 9.0 × 103)/mL] and a relatively high ratio of eosinophilic 8.2 (0.2 - 6.8)% 
(Table 1). An abdominal ultrasonography (USG) (Figure 1(a)) and a plain CT 
showed a cystic lesion, 42 mm in diameter, in right lobe of her liver, suggesting a 
liver abscess. Calcification at the margins and low concentration bands were also 
seen (Figure 1(b)). Whole body CT and USG examinations, showed no evidence 
of extra-hepatic invasion or metastasis. After then, fine-needle aspiration cytol-
ogy (FNAC) was performed with the help of a 22-gauge needle under USG. FNAC 
material was smeared on glass slides followed by wet mount, fixation in 95% 
ethanol for Papanicolaou stain and air-dried for May-Giemsa stain. Many pro-
toscoleces were found (Figure 2(a)) and hooks and suckers on the tip of the sco-
lex were also recognized in unstained wet mount smears (Figure 2(b)). Baso-
philic stained protoscoleces were commonly seen in May-Giemsa stain (Figure 
3(a)). In Papanicolaou stain, orange and purple stained protoscoleces were also 
observed (Figure 3(b)). From the above findings, the patient was diagnosed as 
CE in her liver [14].  

According to the WHO informed working group on echinococcosis interna-
tional classification [15], the patient was classified as CE1, smaller than 5 cm.  
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(a)                                               (b) 

Figure 1. (a) An abdominal ultrasonography showed a monocystic lesion, measuring 42 mm in diameter with coating formation 
of high-intensity echoes were recognized in right lobe of her liver. (b) A 42 × 37 mm lesion at the S4/S8 boundary area in her right 
liver lobe was observed. Calcification at the margins and low concentration zones around it were recognized. 
 
Table 1. Laboratory data of the patient on admision. 

 
patient value 

 
reference range 

  
patient value 

 
reference range 

 
TP 6.5 

 
6.7 - 8.3 g/dl WBC 9.68 × 103 ↑ 4.0 - 9.0 × 103 /mL 

TB 0.3 
 

0.2 - 1.2 mg/dl Neu 60.8 
 

40 - 71.9 % 

AST 10 
 

13 - 33 IU/L Lymph 24.6 
 

26 - 46.6 % 

ALT 6 
 

8 - 42 IU/L Eosino 8.2 ↑ 0.2 - 6.8 % 

LDH 145 
 

119 - 229 IU/L Baso 0.4 
 

0.0 - 1.0 % 

ALP 88 
 

38 - 113 IU/L Mono 6 
 

2.3 - 7.7 % 

gGT 23 
 

9 - 32 IU/L RBC 416 × 104 
 

376 - 500 × 104 /mL 

CK 35 
 

45 - 163 IU/L Hb 11.6 
 

11.3 - 15.2 g/dl 

AMY 53 
 

40 - 126 IU/L Ht 35.2 
 

33.4 - 44.9 % 

Na 142 
 

135 - 147 mEq/L MCV 84.6 
 

79 - 100 fL 

K 4.3 
 

3.4 - 4.8 mEq/L MCH 27.9 
 

26.3 - 34.3 pg 

Cl 106 
 

98 - 110 mEq/L MCHC 33 
 

30.7 - 36.6 % 

Cr 0.65 
 

0.40 - 0.80 mg/dl PLT 36.7 × 103 
 

15 - 35 × 103 /mL 

Glu 80 
 

70 - 109 mg/dl 
     

CRP 14.51 ↑↑ −0.3 mg/dl 
     

HBsAg (−) 
        

HCVAb (−) 
        

HIV (−) 
        

TP antibody (−) 
        

RPR (−) 
        

SARC-COV2Ag (−) 
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(a) 

 
(b) 

Figure 2. (a) Many protoscoleces were found in unstained wet mount smears (×200). (b) 
The scolex was found with growing head. Hooks and rounded suckers on the tip of the 
scolex were recognized in unstained wet mount smears. Many calcareous corpuscles were 
found in the scolex (×400).  
 

 
(a) 

 
(b) 

Figure 3. (a) Basophilic stained protoscoleces were seen in May-Giemsa stain (×400). 
Many calcareous corpuscles were observed. (b) Orange and purple stained protoscoleces 
were also observed in Papanicolaou stain (×400). Many calcareous corpuscles were rec-
ognized. 
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Also, modified according to the WHO informed working group on the PNM 
classification and staging of alveolar echinococcosis [16], the patient was diag-
nosed as P1N0M0, stage I. 

We determined the parasite identification using molecular methods as fol-
lows. For DNA extraction, we extracted DNA by using QIAamp DNA Mini 
(Qiagen) from parasite protoscolexies collected from hydatid sand of the patient. 
We amplified approxate 450 bp of mitochondrial cytochrome c oxidase subunit 
1 (cox1) gene by using JB3: 5'-TTTTTTGGGCATCCTGAGGTTTAT-3' for for-
ward primer, and JB4.5: 5'-TAAAGAAAGAACATAATGAAAATG-3', for re-
verse primer [6]. PCR was run with T100 thermal cycler (Bio-Rad Laboratories) 
and then we conducted cox1 gene sequencing. SimpliFi HS Mix (Meridian Bios-
cience) was used for amplification. PCR protocol was as follows: initial denatu-
ration at 95˚C for 30 s, 40 cycles of denaturation at 95˚C for 15 s, Annealing at 
51˚C for 15 s, extension at 72˚C for 30 s, and final extension at 72˚C for 5 min. 
The DNA sequence of PCR product (396 bp) was read and then used for ho-
mology search at NCBI web site (https://blast.ncbi.nlm.nih.gov/Blast.cgi), and 
phylogenetic analysis with MEGA 11 software. Basic local alignment search tool 
(BLAST) results were shown in Table 2. The patient sample was matched over 
99% to E. ortleppi. The phylogenetic trees of Echinococcus spp. based on cox1 
gene showed that the isolates on the patient’s sample belonged to E. ortleppi 
(Figure 4). 

The patient was diagnosed as stage I, P1N0M0 with CE1, smaller than 5 cm, 
and thus conservatively treated with albendazole (ABZ, 600 mg/day) for 28 days 
and the withdrawal period for 14 days, according to the WHO informed work-
ing group on echinococcosis international classification [17]. The ABZ therapy  
 

 

Figure 4. The phylogenetic trees of Echinococcus spp. based on cox1 genes showed that 
the isolates on this patient’s sample belonged to E. ortleppi. 
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Table 2. BLAST result. 

Accession No. Species or genotype Matches Identity 

MH428013.1 
Echinococcus granulosus G5 

(Echinococcus ortleppi) 
396/396 100% 

MN058591.1 Echinococcus ortleppi 395/396 99.7% 

MH428014.1 
Echinococcus granulosus G5 

(Echinococcus ortleppi) 
393/396 99.2% 

LC184605.1 Echinococcus canadensis genotype: G8'' 379/396 95.7% 

MN787562.1 Echinococcus equinus isolate D18o 365/396 92.1% 

EF558356.1 Echinococcus felidis 360/396 91.0% 

 
was repeated for two courses, and then the laboratory data showed no abnor-
malities and the cystic lesion in her liver almost disappeared. Five months after 
the start of ABZ therapy, the patient returned to Bolivia. 

3. Discussion 

In diagnostic imaging, calcification findings at the margins and low concentra-
tion zones around it are recognized by her plain CT, suggesting the parasitic or 
tuberculotic diseases [18] [19]. Meanwhile, the unstained wet mount smears and 
cytological findings showed hydatid protoscolex [14]. The unstained wet mount 
smears were useful for diagnosis of echinococcus in the liver, although they could 
not be recorded permanently [14]. In diagnostic imaging, hydatid disease is sim-
ilar to malignant [18] [19]. FNAC helps in eliminating the dilemma and gives 
conclusive diagnosis [20] [21]. Her relatively high ratio of eosinophilia was also 
consistent with parasitic disease infection. 

CE is caused by Echinococcus granulosus s.l., which including 5 species as 
mentioned above. The highest homology to the DNA sequence of the PCR prod-
uct of this case wase observed with E. ortleppi (99.2% - 100%), while others as 
follows; E. granulosus sensu stricto (96.4%), E. canadensis (95.7%), E. equinus 
(92.1%), and E. equinus (92.1%). In South America, main causative agent of 
human CE is E. granulosus sensu stricto, and only 1.9% of human cases were 
caused by E. ortleppi [22]. There have been no reports of echinococcosis caused 
by E. ortleppi in Japan. In Bolivia, although E. ortleppi in cattle was reported [23], 
the human case of this species has not reported also. E. ortleppi can parasitize 
various host mammals such as cattle, camels, pigs, goats, sheep and human [17]. 
This is the first case of echinococcosis caused by E. ortleppi in Japan. Consider-
ing the incubation period of echinococcosis i.e., month to years [12] [13], this 
case might be imported from Bolivia.  

Most cases of liver echinococcosis in Japan have been reported Ehinococcus 
multilocularis [11], while the current cases were caused by Echinococcus granu-
losus, especially E. ortleppi. For the diagnosis for this case was useful for the un-
stained wet mount smears and cytological findings showing hydatid protoscolex 
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[14]. As this case was diagnosed relatively early stage, stage I, P1N0M0 with CE1, 
smaller than 5 cm, the only ABZ therapy was useful and prognosis was good. 

4. Conclusion 

Echinococcosis is a global and zoonotic tapeworm disease caused by Echino-
coccus spp. A 24-year-old woman, who came from Bolivia, was diagnosed as CE 
by unstained wet mount and cytological findings through FNAC from the liver 
abscess. The patient was classified as CE1, smaller than 5 cm, and diagnosed as 
P1N0M0, stage I, and treated with albendazole therapies. The phylogenetic trees 
of Echinococcus spp., based on cox1 genes showed that the isolates on the pa-
tient belonged to E. ortleppi. Although the patient came from Bolivia before two 
years, this is the first case report of E. ortleppi in liver echinococcosis in Japan.  
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