




Respir Case Rep 2023;12(1):1-6 DOI: 10.5505/respircase.2023.09815 

OLGU SUNUMU  CASE REPORT 

 

1 

 Catamenial Pneumothorax and Skin 
Endometriosis: A Case Report 
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 Ataa Albaroudi 

 

Abstract  

Catamenial pneumothorax (CP) is an uncommon 
disease that is challenging to diagnose and manage. 
It is characterized by recurrent episodes of spontane-
ous pneumothorax occurring periodically within 72 
hours of menses in women of childbearing age. 
Treatment typically includes video-assisted thoracic 
surgery (VATS) and hormonal treatment. This case 
report is of a 37-year-old female who was presented 
with her fourth episode of recurrent right-sided 
pneumothorax, her two-year status post-VATS bullec-
tomy, chemical and mechanical pleurodesis, and 
dienogest treatment. This case report details the natu-
ral history of a CP presentation with a high index of 
suspicion to diagnose, meticulous surgical explora-
tion of the hemithorax, looking particularly for bullae 
and diaphragmatic pleural endometriosis or fenestra-
tions, and application of both mechanical and chem-
ical pleurodesis to prevent a recurrence. This report 
should encourage the combined adoption of chemi-
cal and mechanical pleurodesis during VATS in CP 
patients suffering from repeated recurrence. 

Keywords: Catamenial pneumothorax (CP), Endomet-
riosis, Talc pleurodesis, VATS. 
 

 
 

Öz 

Katemenial pnömotoraks, periyodik olarak menstü-
rasyonu takip eden 72 saat içinde meydana gelen ve 
tekrarlayan spontan pnömotoraks atakları ile karakte-
rize, teşhis ve tedavisi zor olan nadir görülen bir du-
rumdur. Burada, VATS büllektomi, kimyasal ve me-
kanik plörodezis, dienogest tedavileri sonrası iki yıl 
içerisinde dördüncü rekürren sağ pnömotoraks atağı 
ile başvuran 37 yaşında bir kadın hasta sunulmakta-
dır. Tedavisi, tüp torakostomi, sağ vats ile alt ve orta 
lob büllektomi, diafragma açılması, ektopik diafrag-
matik endometrial dokunun rezeksiyonu, apikal wed-
ge rezeksiyon, parietal plevra abrazyonu ve talk ile 
plörodezisden oluşmaktadır. Bu olgu sunumda, tanı-
da yüksek şüphe, titiz cerrahi eksplorasyon, özellikle 
bülleri ve diafragmatik plevral endometrium dokusu-
nun araştırılmasını, hem mekanik hem de kimyasal 
plörodezis uygulamalarını gerektiren bir katemenial 
pnömotoraks olgusunun doğal seyrini detayları ile 
ortaya koymuştur. Bu sunum, yineleyen nükslere 
mazur kalan katemenial pnömotorakslı hastalarda 
VATS ile birlikte kimyasal ve mekanik plörodezisin 
kombine kullanılması konusunda yol gösterici olabilir. 

Anahtar Kelimeler: Katamenial pnömotoraks, Endo-
metriozis, Talk plöredez, VATS. 
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Catamenial pneumothorax is a feminine disease that 

affects young women during their reproductive age, is 

characterized by recurrent episodes of spontaneous 

pneumothorax, and has a direct relationship with menses 

due to ectopic endometrial tissue in the chest. Here, we 

report a rare case of coexisting catamenial pneumothorax 

and skin endometriosis with a literature review and man-

agement. 

 

CASE 
A 37-year-old female health worker presented to the 

emergency room (ER) with gradual onset, right-sided 

pleuritic chest pain and shortness of breath. She had no 

cough but a low-grade fever. She was hemodynamically 

stable, and the clinical examination was unremarkable, 

apart from diminished air entry into her right chest. Her 

chest X-ray revealed the presence of a large right pneu-

mothorax, which was subsequently managed with a chest 

tube. The COVID-19 PCR test was negative. 

High-resolution computerized tomography (HRCT) re-

vealed multifocal consolidative patches on the right lung 

field, mainly located on the upper right lobe and likely 

infectious. No bullae or blebs were found (Figure 1). 

Following bronchoscopy and bronchoalveolar lavage 

(BAL), the patient tested positive for a Pseudomonas in-

fection. After starting a course of antibiotics, she im-

proved clinically and radiologically. Her chest tube was 

removed, and she was discharged after five days of hos-

pitalization. 

A month later, she is back in the ER with the same com-

plaints—right-sided pleuritic chest pain and periumbilical 

painful skin nodules. Her symptoms coincided with men-

ses. Clinical examination and a chest X-ray confirmed the 

diagnosis of right-sided recurrent pneumothorax. A tube 

was placed in the patient’s right chest, and she was ad-

mitted to the hospital to manage her condition further. 

 

 
Figure 1: Thorax computerized tomography reveals multifocal consoli-

dative patches in the right lung field, mainly in the right upper lobe, and 

probably infectious. No bullae or blebs were found 

 
Figure 2: Computerized tomography of the thorax reveals a lower lobe 

bulla 

 

The patient underwent right video-assisted thoracoscopic 

surgery (VATS) for recurrent spontaneous pneumothorax; 

these showed hyperemic parietal and diaphragmatic 

pleurae, but no bullae or blebs were found. Upper lobe 

apical wedge resection and pleural abrasions were per-

formed. 

In addition, a periumbilical skin nodule excisional biopsy 

was carried out. The histopathology report of the umbili-

cal nodule confirmed the presence of endometrial tissue 

in the specimen. The examined skin tissue showed sub-

epithelial cystic glands with periglandular stromal cells, 

and adequately controlled immunohistochemical staining 

showed that the glands and stromal cells were ER-positive. 

Accordingly, the patient was diagnosed with skin endo-

metriosis. 

Postoperative lung expansion was achieved, although 

with prolonged air leakage. The chest tube was attached 

to a one-way valve device (PNEUMOSTAT®), and the 

patient started progestogen hormonal therapy (Dienogest 

2.5 mg daily) for endometriosis. She was discharged on 

the tenth day of post-surgery, and her chest tube was 

removed from the OPD after two weeks. 

Three months later, a routine chest X-ray showed a third 

recurrence of 20% on the right pneumothorax during 

regular OPD follow-up. Meanwhile, the patient was 

asymptomatic except for mild and tolerable chest pain. 

No surgical treatment was given, but the patient was told 

to go to the ER if her symptoms worsened. Fortunately, 

her symptoms improved, and the right pneumothorax was 

resolved entirely. 

The patient remained in remission for two weeks but pre-

sented for the fourth time with severe right chest pain and 

progressive shortness of breath. She was hemodynamical-

ly stable with absent breath sounds on the right side; her 

chest X-ray showed a large, 50% right-sided pneumotho-

rax. A chest tube was placed on the right, and preopera-

tive chest computed tomography (CT) revealed new mid-

dle and lower lobe bullae and a right diaphragmatic 
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nodule (Figures 2 and 3). These were contrasting findings 

compared with the previous CT, attributed to the periodic 

nature of endometriosis. 

We postulated catamenial pneumothorax (CP), and the 

patient underwent the right VATS exploration. There were 

middle and lower lobe bullae and islands of dark red soft 

tissue nodularity over the diaphragmatic pleura, with 

fenestrations and a 2 cm defect in the central tendon of 

the diaphragm, through which the liver was bulging (Fig-

ure 4). 

 

 
Figure 3: Thorax computerized tomography reveals the middle lobe 

bulla 
 

 
Figure 4: Thorax computerized tomography reveals a 2 cm defect in the 

central tendon of the diaphragm, through which the liver bulged 

 

 

 

 

 

 

 
Figure 5a, b, and c: Bulla lined by endometrial stroma (H&E X10) (a); 

ER+ endometrial stroma (H&E X10) (b); Endometrial stroma in the wall 

of the bulla (H&E X10) (c) 

 

A bullectomy was performed on the middle and lower 

lobe using an Endo-GIA stapler. The soft tissue nests of 

the diaphragmatic pleura and the already existing dia-

phragmatic defect were excised and primarily repaired 

using a nonabsorbable (Prolene®) suture. Mechanical 

and chemical pleurodesis were used, as well as apical 

parietal pleurectomy and talc poudrage. The postopera-

tive course was uneventful. On postoperative Day 3, the 

chest tube was removed, and the patient was discharged 

and put on dienogest hormonal therapy, as recommend-

ed by her gynecologist. 
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Histopathology (Figure 5a, b, c) showed that the right 

lower lobe had a bullous lesion with patchy foci of endo-

metrial stroma, and the right middle lobe had a benign 

lung bleb with focal endometriosis. The diaphragm biop-

sy revealed a fibrous stroma with chronic inflammation 

and foci of the endometrial stroma. These findings con-

firmed the diagnosis of CP. 

The patient attended regular OPD follow-up appoint-

ments, and as of the time of writing (November 2022, 24 

months postoperatively), she had no recurrence of pneu-

mothorax. 

 

DISCUSSION 
Endometriosis is characterized by the presence of endo-

metrial-like glands and stroma outside the uterine cavity 

and most commonly involves the pelvis. However, endo-

metrial tissue can be found in the abdomen, thorax, brain, 

and skin and is believed to affect 6–10% of reproductive-

age women (1). 

The chest cavity is the second most frequent site for en-

dometriosis after the pelvis (2). Interestingly, our patient 

had concomitant extrapelvic, pulmonary, and skin endo-

metriosis. To the best of our knowledge, there have only 

been three reported cases of concomitant umbilical en-

dometriosis and catamenial pneumothorax in the litera-

ture (3-5), with the case presented herein being the fourth 

of its kind. 

Catamenial pneumothorax (CP) is a spontaneous and 

recurrent pneumothorax occurring in women of reproduc-

tive age. Some say that CP happens simultaneously with 

menstruation if the person does not have lung disease, 

while others say it happens within 72 hours before or 

after menstruation (6). 

CP is common in women of reproductive age, with a 

mean age of 34 years (ranging from 15 to 45 years). It is 

also commonly seen in nulliparous females (6), such as 

our patient. 

  

 
Figure 6: Diaphragmatic fenestrations seen intraoperatively 
 

Although CP is not rare, it is overlooked and underdiag-

nosed. The prevalence of CP in all cases of pneumotho-

rax in women of reproductive age ranges from 7.3% to 

36.7%. Increased reporting of cases and outcomes has 

improved understanding of the condition (6, 7). 

CP is the most common form of thoracic endometriosis 

syndrome, including catamenial hemothorax, catamenial 

hemoptysis, catamenial hemopneumothorax, endometri-

osis lung nodules, catamenial chest pain, and pneumo-

mediastinum (8). 

The pathogenesis of CP is controversial. The two main 

hypotheses are as follows: 

(1) Autotransplantation via retrograde menstruation—

Sampson's theory explains the presence of endometrial 

tissue in the thoracic cavity as a result of the retrograde 

movement of menstrual endometrium through the fallopi-

an tube, resulting in autotransplantation of endometrial 

tissue and cells into the peritoneal and thoracic cavities 

(9). 

(2) Microembolization/metastasis: the metastatic spread 

of endometrial tissue to the lungs via the venous or lym-

phatic system, resulting in tissue rupture and pneumotho-

rax during menstruation (10). 

However, we thought the retrograde menstruation theory 

alone could not explain why our patient had skin endo-

metriosis. 

To explain the findings of thoracic endometriosis in 

pneumothoraces in the intermenstrual period, Yoshioka et 

al. (11) suggested that non-catamenial endometriosis-

related pneumothorax could be attributed to the for-

mation of pulmonary cysts due to pulmonary endometrio-

sis and the later rupture of those cysts occurring unrelated 

to the menstrual cycle. Another explanation could be the 

late apoptosis of visceral pleural and superficial paren-

chymal endometrial implants that undergo sloughing 

rather than acute necrosis (12). The classical clinical 

presentation of CP includes spontaneous pneumothorax 

preceding or occurring concurrently with menses. Symp-

toms usually begin just before or within 72 hours after the 

onset of menstruation (rarely within 96 hours). Chest or 

scapular pain is the most common symptom, noted by 

90% of patients, while dyspnea develops in approximately 

one-third (1). 

A history of recurrent spontaneous pneumothorax, prima-

ry or secondary infertility, uterine surgical procedures or 

scraping, pelvic endometriosis, and, rarely, catamenial 

hemoptysis or catamenial hemothorax may be present 

(8–12). 

Clinical examination of the chest may reveal diminished 

or absent breath sounds. Pneumothoraces are typically 

right-sided (88–100%), small to moderate, and rarely life-

threatening (13,14). Case reports of left-sided or bilateral 

pneumothoraces have been reported (1). Clinicians 

should not expect pneumothoraces or associated symp-
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toms to occur monthly but rather intermittently (months to 

years) and close to menstruation. 

Due to delayed diagnosis, which is typical in patients with 

thoracic endometriosis, pneumothorax is frequently recur-

rent. Thus, in patients with primary spontaneous pneumo-

thorax, eliciting a history of prior episodes and timing 

each episode with the menstrual cycle is helpful for diag-

nosis. 

Chest radiographs may reveal other associated features 

of CP, such as an effusion due to hemothorax with or 

without mediastinal shift depending on the size, paren-

chymal nodules and cavities, and a nodular appearance 

of the diaphragm due to abdominal viscus protrusion 

through diaphragmatic perforations (15,16). 

Chest CT is superior to chest radiography in delineating 

abnormalities not visualized in chest radiography. These 

include pneumothorax, pneumomediastinum, or pneu-

moperitoneum; bullae; pleural nodules; parenchymal 

nodules; small cavities; scarring; ground glass infiltrates; 

or pleural effusions. 

When thoracic endometriosis is suspected clinically, pa-

tients should undergo contrast-enhanced CT imaging of 

the chest, preferably when symptoms are present (i.e., 

during menses). This was clear in our patient because the 

first CT scan taken during the first episode showed no 

bulla, while the second CT taken during the fourth epi-

sode showed bullae and diaphragmatic nodules caused 

by the liver pushing through the diaphragm defect. 

Magnetic resonance imaging (MRI) may detect similar 

findings to CT observations. In addition, MRI can detect 

diaphragmatic nodules with increased resolution com-

pared to chest CT. 

Clinically, the definitive diagnosis of CP is made when 

diaphragmatic fenestrations are seen during surgery (Fig-

ure 6), and histopathology confirms that endometrial 

tissues are in the thoracic cavity (12). 

• Characteristic intraoperative findings may include 

the following: Endometrial implants may be found on the 

pleural, diaphragmatic, and pericardial surfaces (14,17). 

They can be single or multiple, vary in size (1 mm to a 

few cm), and are raised and red but sometimes appear 

purple, gray, black, or white. 

• Perioperative bronchoscopy may reveal tracheo-

bronchial endometrial implants. 

• Diaphragmatic perforations can be circular or el-

liptical, single or multiple, and are usually located at the 

central tendon. They are typically small, measuring 1-3 

mm in size, but can be more extensive by up to 10 mm or 

more in some cases. Endometrial implants are usually 

found at the edges of perforations. 

• Although protrusions of the liver or other organs 

through the diaphragm are rare, this was present in our 

patient (Figure 6). 

Endometrial glands and stroma are essential structures 

used to diagnose uterine endometrium and endometriosis 

histologically. Both stain positively with estrogen and 

progesterone receptors; the only difference is that endo-

metriosis may contain blood, cysts, and fibrous tissue 

(14,17). However, a small sample size and the effects of 

inflammation or decidualization of endometrial tissue due 

to hormone withdrawal often lead to the observation of 

endometrial stroma without hormone receptor positivity or 

stroma with hemosiderin-laden macrophages (from the 

breakdown of red blood cells), i.e., histologically "proba-

ble" thoracic endometriosis. 

Similar to primary spontaneous pneumothorax, CP is 

primarily managed with pleural drainage (tube thora-

costomy, needle aspiration), followed by secondary pre-

vention of recurrence using surgical bullectomy, pleural 

abrasion or chemical pleurodesis, and diaphragmatic 

repair. Once the diagnosis has been confirmed by histo-

pathology, oral progestin hormone therapy is usually 

given for 6 to 12 months after surgery. 

Recurrence is the most common complication, occurring 

in 8–40% of patients at a mean follow-up period of four 

years (8). The recurrence rates in this population are high, 

which can be especially concerning to patients. As there 

is no consensus on the optimal type of pleurodesis, we 

prefer to combine both mechanical pleural abrasions and 

chemical pleurodesis with talc poudrage to reduce recur-

rence to the minimum. Our patient was free of recurrence 

after two years of follow-up. The rarity of the disease is 

the main limitation to investigating the reproducibility of 

the management approach. 

This case report details the natural history of a CP presen-

tation requiring a high index of suspicion for diagnosis, 

meticulous surgical exploration of the hemithorax, mainly 

focusing on bullae, diaphragmatic pleural endometriosis, 

and fenestrations, and the application of both mechanical 

and chemical pleurodesis to prevent a recurrence. 
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 A Rare Cause for Recurrent Pneumothorax: 
Birt-Hugg-Dubé Syndrome 
 
Nadir Bir Rekürren Pnömotoraks Sebebi: Birt-Hugg-Dubé Sendromu 
 

 Merve Şengül İnan1,  Özgün Aran2,  Hakan Işık1,  Agbaba Ahmedov1,  Abdullah Sezer3,  

 Alper Gözübüyük1 

 

Abstract  

Birt-Hogg-Dube syndrome (BHDS) is a rare disease 
with autosomal dominant inheritance. A positive 
family history, recurrent pneumothorax, skin fibro-
folliculomas, pulmonary cysts, and an increased risk 
of renal malignancy characterize it. The mutation in 
the folliculin gene is considered to be responsible for 
the development of this syndrome. This article aims to 
present a 40-year-old female BHDS patient with a 
recurrent pneumothorax, skin lesions, and positive 
family history. 

Keywords: Pneumothorax, recurrent pneumothorax, 
folliculin gene. 
 

 

 

 

 

 

 
 

Öz 

Birt-Hogg-Dube sendromu (BHDS), otozomal domi-
nant kalıtım gösteren çok nadir bir hastalıktır. Pozitif 
aile öyküsü, tekrarlayan pnömotoraks, deri fibrofolli-
külomları, pulmoner kistler ve renal malignite riskinde 
artış ile karakterizedir. Folikülin genindeki mutasyo-
nun bu sendromun gelişiminden sorumlu olduğu 
düşünülmektedir. Bu yazıda tekrarlayan pnömotoraks, 
cilt lezyonları ve pozitif aile öyküsü ile başvuran 40 
yaşında BHDS kadın hastayı sunmayı amaçladık. 

Anahtar Kelimeler: Pnömotoraks, tekrarlayan pnömo-
toraks, folikülin gen. 
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Birt-Hogg-Dubé Syndrome (BHDS) is a rare genetic dis-

ease with an autosomal dominant inheritance that occurs 

as a result of a mutation in the folliculin (FLCN) gene 

(1,2). Pulmonary air cysts, recurrent pneumothorax epi-

sodes, skin abnormalities, and an elevated risk of kidney 

cancer characterize it. Different clinical manifestations 

might be seen from patient to patient as a result of differ-

ent organs being involved due to genetic variability. 

When young people and people with bullous lungs have 

recurrent pneumothorax, the cause of BHDS should be 

examined. 

 

CASE 
A 40-year-old female patient had a history of pneumo-

thorax after an in-vehicle traffic accident and tube thora-

costomy 20 years ago. Due to prolonged air leakage, 

she had undergone bullae wedge resection and partial 

pleurectomy. The patient recovered without complications; 

the patient had occasional chest pain and mild shortness 

of breath until now. Due to the increase in her shortness 

of breath, the patient sought medical help, and pneumo-

thorax and fibrosis in the apical regions and cystic areas 

were detected in her chest X-rays (Figure 1). On her chest 

CT, bilateral multiple pulmonary cystic lesions on the 

pleural surfaces and more on the left side were observed, 

the largest of which was 8.6 x 5.5 cm (Figure 2). Her 

physical examination revealed painless, visible lesions in 

her forehead and brow region measuring 2 to 3 millime-

ters in diameter. On detailed interrogation, it was learned 

that her father had been operated on for a renal tumor 

and later for a traumatic pneumothorax. BHD syndrome 

was suspected with these clinical findings, and heterozy-

gous FLCN gene c. 1405–1406 deletion was detected in 

the genetic analysis of the patient, so the diagnosis was 

confirmed. Pleurodesis and pleurectomy operations are 

recommended for these patients to prevent recurrences. 

Surgical treatment was not planned for the patient due to 

a history of previous left-sided pneumothorax surgery. The 

patient underwent a urological examination and was 

given detailed information about her disease because her 

first-degree relative had a renal tumor and pneumothorax 

history. In the radiological follow-up of the patient, the 

pneumothorax was resorbed entirely (Figure 3). 

 

DISCUSSION 
BHD was defined in 1977 by Canadian author Birt et al. 

(3) as a genodermatosis inherited as autosomal dominant. 

The follicle protein, acting as a cytoplasmic guanine ex-

change factor, is associated with different signaling path-

ways (mTOR, AMPK, EGFR, and HIF1α) that are im-

portant for both tumorigenesis and cellular metabolism 

(2). 

 

 
Figure 1: A chest X-ray reveals pneumothorax, apical fibrosis, and cystic 

areas 

 

 
Figure 2: A CT scan of the thorax showed multiple cystic lesions on the 

pleural surfaces of both lungs, with most of them on the left side 

 

Skin lesions usually present as fibrofolliculoma and 

trichodiscoma originating in hair follicles on the neck, 

face, and upper body. Renal tumors associated with BHD 

syndrome can be of different histopathological types, 

from benign oncocytomas to clear renal cell carcinomas 

(1-4). 

Pulmonary cystic lesions are usually thin-walled, pleural-

based, and show bilateral and multiple localizations with 

different sizes and shapes. Unlike other pulmonary cystic 

diseases (such as lymphangiomyomatosis, pulmonary 

Langerhans cell histiocytosis, and emphysema), respirato-

ry functions are within normal limits in BHD syndrome 

patients (5,6). Patients are usually asymptomatic, but 

sometimes they complain of dyspnea that increases with 

exercise (7). While our case did not experience any short-

ness of breath in her daily life, she did describe shortness 

of breath during moderate to strenuous exercise. 
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Figure 3: The pneumothorax was found to be resorbed in the X-ray taken 

at the control appointment 

 

The effect of the FLCN mutation on the epithelial layer 

inside the pleural cysts could explain pathogenesis. It is 

possible that the downregulation of folliculin results in 

increased cell–cell adhesion. If the increased cell–cell 

adhesion of cells in the epithelial surface results in less 

potential to stretch, this might lead to rupture at the 

weakest spot of a continuous surface if the stretching 

force is strong enough (5). The incidence of pneumotho-

rax is 50 times higher in patients with BHD syndrome (8). 

It was observed that smoking, age, and gender were not 

the determining factors in the first attack and recurrences 

(6). Chemical and surgical pleurodesis, or partial or total 

pleural coating, is performed after the first pneumothorax 

attack in these patients to prevent recurrent attacks (6,9). 

According to the diagnostic criteria of the European 

BHDS consortium, the primary criteria are five fibrofollicu-

lomas or trichodiscomas, at least one of which has been 

diagnosed histopathologically in adulthood and has ge-

netically revealed FLCN germline mutations. Minor crite-

ria are multiple pulmonary cysts, early-onset multifocal or 

bilateral renal cancer, and BHDS in a parent or sibling. 

One major or two minor criteria are sufficient for diag-

nosing BHDS (10). There were three papular lesions on 

the face of the patient, but a histopathological diagnosis 

could not be obtained because the patient did not con-

sent to a biopsy. The diagnosis was made by detecting a 

deletion in the FLCN gene in the patient's genetic analysis, 

which was consistent with the significant criteria. 

Skin lesions, which are among the primary criteria, do not 

affect the prognosis; since these patients are usually first 

presented to the dermatology units, dermatologists should 

be cautious about anamnesis and have the ability to 

combine renal and pulmonary findings (11). Thus, early 

diagnosis of renal malignancies can be possible. 

Family history is of great importance, especially in the 

differential diagnosis of pulmonary lymphangioleiomy-

omatosis, which has radiologically similar findings to 

BHDS. In patients who had their first pneumothorax attack 

due to trauma, as was the case with our patient, thoracic 

CT findings may be shadowed due to trauma, and the 

diagnosis may be delayed. Johannesma et al. (5), in their 

survey of patients diagnosed with BHDS, found that 

pneumothorax was detected more frequently in patients 

after flying and diving activities compared to the general 

population. In that survey, the risk of pneumothorax in 

patients with BHDS was 0.63% per flight and 0.33% per 

dive session. 

Patients should be informed in detail about their disease 

and be aware of the symptoms that may develop during 

these activities. Unlike LAM, cystic lung disease in BHDS 

does not cause severe lung function impairment at the 

six-year follow-up, despite the increased residual volume 

and slightly decreased DLco. Although its effect on the 

prognosis of the disease is low, smoking cessation should 

be encouraged to reduce the risk of pneumothorax in 

patients diagnosed with BHDS. Although spontaneous 

pneumothorax is typically seen in tall, young male pa-

tients, the fact that patients with BHDS are primarily mid-

dle-aged and normal-weight females should also suggest 

secondary pneumothorax. If there is, an indication for 

bulla wedge resection in patients with pneumothorax, in 

addition to this procedure, covering the surgical area on 

the lung with oxidized regenerated cellulose (ORC) mesh-

es used as a hemostatic agent in surgery may eliminate 

the recurrence of pneumothorax. Patients diagnosed with 

BHDS should be followed up with an MRI once a year for 

possible kidney malignancies, and other family members 

should be called to the hospital to screen for this disease.  
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 Mediastinal Pigtail Catheterization for 
Treatment of Pneumomediastinum in a  
COVID-19 Patient: A Case Report 
 
COVID-19 Hastalarında Pnömomediasten Tedavisi İçin Mediastinal Pigtail  
Kateterizasyonu: Olgu Sunumu 
 

 Ashok P Arbat,  Gauri Gadge,  Sweta Chourasia,  Parimal Deshpande,  Swapnil Bakamwar 

 

Abstract  

Spontaneous pneumomediastinum (SPM) is a decisive 
complication reported to be associated with COVID-
19. Here, we present a case of SPM in a COVID-19-
positive patient that was not caused by any iatrogenic 
or known reasons. At the time of admission, the pa-
tient was COVID-positive and distressed. He was 
immediately subjected to hematological and radio-
logical investigations (chest X-ray, HRCT), which 
confirmed pneumomediastinum. The patient was 
hypoxic and hypotensive even after receiving iono-
tropic support. Considering the patient's critical con-
dition, a mediastinal pigtail catheterization was per-
formed instead of a thoracotomy, and the catheter 
was in situ for nine days. Arterial blood gas was mon-
itored during the hospital stay, and supplementary 
oxygen therapy was provided accordingly. The patient 
subsequently recovered and was discharged. Hence, 
SPM in this COVID patient was treated by pigtail 
catheterization, and major surgical interventions were 
avoided. 

Keywords: Spontaneous pneumomediastinum, medi-
astinal pigtail catheterization, COVID-1. 
 

 

 

 

 

 
 

Öz 

Spontan pnömomediastinum (SPM), COVID-19 ile 
ilişkili olduğu bildirilen belirgin bir komplikasyondur. 
Burada, COVID pozitif bir hastada herhangi bir iyat-
rojenik veya bilinen nedenden kaynaklanmayan bir 
SPM olgusu sunuyoruz. Başvuru sırasında hasta 
COVID-pozitifti ve stresli idi. Hemen hematolojik ve 
radyolojik incelemeler (Akciğer grafisi, YÇBT) alındı 
ve pnömomediastinum saptandı. Hasta hipoksikti ve 
iyonotropik destek verilmesine rağmen hipotansifti. 
Hastanın kritik durumu göz önünde bulundurularak 
torakotomi yerine mediastinal pigtail kateterizasyon 
uygulandı ve kateter 9 gün tutuldu. Hastanede kalış 
süresi boyunca arteriyel kan gazı takibi yapıldı ve 
buna göre ek oksijen tedavisi verildi. Daha sonra 
hastanın durumu düzeldi ve stabil olarak taburcu 
edildi. Böylece, bu COVID hastasındaki SPM, Pigtail 
kateterizasyonu ile tedavi edildi ve büyük cerrahi 
müdahalelerden kaçınıldı. 

Anahtar Kelimeler: Spontan pnömomediasten, medi-
astinal pigtail kateterizasyonu, COVID-19. 
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COVID-19 is a predominantly respiratory disease, with 

some severe extrapulmonary involvement reported by 

various medical institutions. Spontaneous pneumomedi-

astinum (SPM) is one example reported in COVID-19 

patients (1). Although it seems rare, there are literature 

reports of SPM in COVID-19 patients who are not asso-

ciated with traumatic or iatrogenic etiologies (2,3). Early 

detection of SPM is needed, and high-resolution comput-

erized tomography (HRCT) imaging is the key to identify-

ing pneumomediastinum in COVID-19 patients (4). If 

there is a delay in diagnosis, the prognosis could be 

poorer, further worsening the already distressed COVID-

19 patient (5). There is no defined protocol for the treat-

ment of pneumomediastinum in COVID-19 patients. 

Pneumomediastinum is usually treated by thoracotomy, 

but pigtail catheterization was helpful because this patient 

could not be subjected to major surgery. 

 

CASE 
A 32-year-old nonsmoking male laborer of Asian ethnici-

ty presented with worsening breathlessness, generalized 

weakness, a spontaneous cough, and decreased appetite. 

The patient was vaccinated with the first dose of the 

COVID-19 vaccine 25 days before presentation. He lived 

in a remote village and received primary treatment at the 

primary healthcare center, but his complaints persisted. 

Hence, he was moved to our center. On admission, the 

patient was afebrile (97.5˚F), with a pulse of 120 beats 

per minute, a blood pressure of 130/80 mmHg with 88% 

SPO2, and bilateral crept on auscultation; otherwise, the 

remainder of his physical examination was normal. The 

patient had no comorbidities, such as hypertension, dia-

betes mellitus, or ischemic heart disease. The patient was 

immediately admitted, and various radiological (HRCT), 

hematological, and serological tests for rapid diagnosis 

were conducted. The report showed bilateral, peripheral, 

and middle/lower zone consolidation. Diffuse air was 

noted within the mediastinum, indicative of pneumome-

diastinum associated with mild pneumothorax and subcu-

taneous emphysema. Bilateral lung consolidation is seen 

along with pneumomediastinum and subcutaneous em-

physema secondary to COVID-19 infection (Figure 1). 

HRCT showing bilateral lung reticular opacities with a 

pigtail catheter in the mediastinum is shown in Figure 2. 

Hematological tests showed a higher white blood cell 

count of 22.2×109/L with a neutrophil count of 90%, 

lowered lymphocyte count of 6%, and a red blood cell 

(RBC) count of 6.45 million with an adequate platelet 

count of 2.64 lakhs/cumm. Real-time reverse transcrip-

tion–polymerase chain reaction (RT‒PCR) of COVID-19  

 

 

 

 

was positive [cycle threshold (CT) value of RdRp gene: -

26.6; Ngene: 24.3]. Initially, his liver function test 

showed aspartate aminotransferase at 37.5 U/L and 

alanine transaminase at 58.1 U/L with a total bilirubin of 

1.46 mg/dl. Increased blood urea levels (85.9 mg/dl) 

and blood urea nitrogen (40.1 mg/dl) were observed. His 

C-reactive protein and interleukin-6 (IL-6) were elevated 

at 67.4 mg/dl and 18.7 pg/ml, respectively. Arterial 

blood gas (ABG) was measured, which showed a low 

partial pressure of oxygen (PO2). The patient was hypoxic 

even with high-flow oxygen (O2) and hypotensive with 

ionotropic support. 

Thoracotomy was impossible, as he could not tolerate 

general anesthesia and might not have sustained the 

lengthy surgical procedure. If a thoracotomy had been 

performed, it might have led to surgical complications or 

could have been lethal. Therefore, a mediastinal pigtail 

catheterization was performed. The catheter was inserted 

into the mediastinal space, and excess air was drained in 

an emergency setting (Figure 2). It took nine days to re-

move air from the mediastinum through the pigtail cathe-

ter. He was closely monitored with a daily ABG test (Fig-

ure 3), and continuous supplemental oxygen therapy was 

given. The patient was hospitalized for 19 days, during 

which he was treated with analgesics, antibiotics, antiviral 

agents, antacids, antiplatelet agents, multivitamins, and 

other supportive treatments. At some point in the hospital 

stay, an increased blood sugar level was observed, treat-

ed with the human analog of insulin. Serial ABG showed 

improvement; hence, the patient’s O2 support was ta-

pered down. Pneumomediastinum was also substantially 

reduced. He responded well to the given treatment and 

became stable. Eventually, the pigtail catheter was re-

moved, and the patient was discharged with post-COVID 

medication. The patient was quarantined at home for 15 

days. Physiotherapy and breathing exercises were contin-

ued with domiciliary oxygen therapy with nasal prongs 

(NP) at 1-2 liters per minute. 
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Figure 1: HRCT of the patient showing pneumomediastinum bilateral 

lung consolidation is seen along with pneumomediastinum and subcu-

taneous emphysema secondary to COVID infection 

 

 
Figure 2: HRCT image of the patient with a pigtail catheter in the medi-

astinum (yellow arrow) 

 

 
Figure 3: A graphical representation of the patient's ABG monitoring to 

maintain the additional O2 requirement for pneumomediastinum treat-
ment 
 

DISCUSSION 
The occurrence of pneumomediastinum is an uncommon 

complication of COVID-19. Pneumomediastinum can be 

either traumatic (TPM) or spontaneous (SPM). Mechanical 

ventilation, thoracic surgery, and iatrogenic injuries cause 

TPM. On the other hand, SPM could be caused by a lung 

or airway disease such as asthma, chronic lung disease, 

or a tubercular infection that leads to air leakage (1). The 

case was not TPM but SPM because neither positive pres-

sure ventilation nor surgery was performed. It is also 

known that constant use of illicit drugs or tobacco smok-

ing can cause pneumomediastinum (6). However, the 

patient was a nonsmoker and had never consumed any 

of these drugs. Before admission to our center, a lack of 

proper clinical management led to extensive bilateral 

pneumonia. The patient was COVID-19 positive, and his 

condition deteriorated considerably with time. It has been 

documented by Stanio et al. (7), Manna et al. (2), and 

Soni et al. (5) that after 10–14 days of onset of symptoms, 

patients generally develop SPM, subcutaneous emphyse-

ma, or pneumothorax. Here, the patient presented to us 

25 days after the onset of symptoms, and that delay 

might be the reason for the development of pneumome-

diastinum. Hence, it is essential to evaluate patients early 

for worsening breathlessness caused by COVID-19. The 

mechanism of air leakage has also been documented by 

various groups, which state that the Macklin effect (8) 

leads to pneumomediastinum. Otherwise, there might be 

type I and type II pneumocyte damage that disintegrates 

the alveolar membrane, and thus, air might have pene-

trated the mediastinum (9). Identifying SPM in COVID-19 

patients on the clinical ground is difficult because both 

share similar symptoms. 

Advanced imaging techniques are mandatory if SPM is 

suspected in COVID-positive patients (10). An x-ray could 

be helpful in large or moderate SPM; however, for mild 

and posteriorly located cases, an x-ray could be missed. 

In such a scenario, HRCT imaging is the best-suited mo-

dality for diagnosing and identifying the cause of SPM. 

The patient’s HRCT showed pneumomediastinum, and 

immediate air removal was needed, performed by medi-

astinal pigtail catheterization (11). Other clinicians also 

use pigtail catheterization for decompression (10). It is a 

scarcely performed procedure for pneumomediastinum, 

but this proved effective in our case. In the majority of 

cases, the treatment of pneumomediastinum is generally 

conservative, and a thoracotomy is usually performed. 

Chest tube placement or bilateral chest drainage is per-

formed in pneumothorax associated with SPM, and a 

subcutaneous catheter drains subcutaneous emphysema 

(12,13). Our patient had a mild pneumothorax; hence, 

intercostal drainage (ICD) was not performed. There are 

no guidelines for the management of SPM with COVID-

19. SPM management in COVID-19 patients is directed 

explicitly by etiology and symptoms, which we have suc-

cessfully done. For example, we maintained early inter-

vention, pigtail catheterization, and timely care with ap-

propriate oxygen (O2) support concerning the patient’s 

requirement. Broad-spectrum antibiotics were given along 

with other supportive treatments and medicines. After 19 

days, his general condition and oxygen saturation im-

proved, and post-COVID medication was continued. The 

patient survived fatal and worse medical emergencies 

and had an excellent clinical outcome. The patient was 

spared from thoracotomy, which is an added advantage. 

 

CONCLUSION 

In conclusion, pneumomediastinum may occur in 

COVID-19 patients even if the patient did not complain 

of cough or have significant comorbidities, had no history 

of lung disease, was a nonsmoker, or had not received 

invasive or noninvasive positive pressure ventilation. 

Worsening COVID-19 patients should be suspected of 

complications to be confirmed by radiological and hema-

tological investigations. Treatment regimens can be cus-

tomized for individual patients depending on the patient's 

clinical symptoms and condition. Here, pigtail catheteri-

zation was an effective treatment for spontaneous pneu-

momediastinum.  
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 A Case of Thoracic Splenosis Diagnosed with 
Spleen Scintigraphy 
 
Dalak Sintigrafisi ile Tanı Konulan Torasik Splenozis Olgusu 
 

 Hasan Yavuz1,  Fatih Tamer4,  Akın Çinkooğlu3,  Ayşegül Akgün2,  Ufuk Çağırıcı1 

 

Abstract  

Splenosis is the autotransplantation of spleen tissue to 
different parts of the body following a traumatic 
spleen and diaphragmatic rupture. Thoracic localiza-
tion is very rare, usually asymptomatic, and detected 
incidentally. This paper describes a patient who had 
nonspecific symptoms and was diagnosed with tho-
racic splenosis using imaging methods without any 
invasive procedures. In cases with a history of trauma 
and spleen or diaphragmatic injury secondary to 
trauma, thoracic splenosis should be suspected when 
any pulmonary, pleural, or intrathoracic space-
occupying lesion is detected in the left hemithorax, 
and the diagnosis should be made by effective and 
minimally invasive exclusion of malignant lesions. 

Keywords: Splenosis, traumatic spleen/diaphragmatic 
injury, spleen scintigraphy. 
 

 

 

 
 

Öz 

Splenosis, travmatik dalak ve diyafragma rüptürü 
sonrası dalak dokusunun çeşitli vücut bölgelerine 
ototransplantasyon şeklinde yayılmasıdır. Torasik 
yerleşimi ise çok nadirdir, genellikle asemptomatiktir 
ve insidental olarak saptanır. Travma öyküsü ve trav-
maya sekonder dalak/diafragma yaralanması olan 
olgularda sol hemitoraksta pulmoner/plevral veya 
intratorasik yerleşimli herhangi bir yer kaplayan lez-
yon saptandığında torasik splenozisten şüphelenilme-
lidir ve tanı malign lezyonların etkin ve minimal inva-
zif şekilde dışlanmasıyla konulmalıdır. Bu yayında, 
nonspesifik semtomplar ile başvuran ve invazif işlem 
uygulanmadan görüntüleme yöntemleri ile torasik 
splenozis tanısı konan bir olgu sunulmaktadır. 

Anahtar Kelimeler: Splenozis, travmatik da-
lak/diyafragma yaralanması, dalak sintigrafisi. 
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Splenosis is the autotransplantation of spleen tissue to 

various body parts after traumatic spleen and diaphrag-

matic rupture. Thoracic splenosis (TS) is a very rare clini-

cal entity, observed in less than 0.25% of those who un-

dergo posttraumatic splenectomy. Most cases of TS are 

asymptomatic and diagnosed during the evaluation of 

incidentally detected pulmonary lesions (1). Herein, we 

present a case admitted with nonspecific symptoms and 

diagnosed with TS by a scintigraphic method without any 

invasive operational procedure. 

 

CASE 
A 61-year-old male patient with a history of splenectomy 

and diaphragmatic rupture after a traffic accident 27 

years ago was examined for symptoms of respiratory 

system infection. Pleural-based opacities were observed in 

the left hemithorax in the chest X-ray. Thorax computer-

ized tomography (CT) revealed a peripheral pleural solid 

mass with dimensions of 33x30 mm, extending from the 

major fissure in the left upper lobe apicoposterior seg-

ment to the superior segment of the left lower lobe and 

subpleural nodules. Pleural plaque-like soft tissue was 

found in the lower left lung lobe, as well as an ovoid 

mass formation in the left anterior diaphragmatic level 

(Figure 1, a-d). A defect in the abdominal wall and ovoid 

nodular formations adjacent to this defect were also ob-

served (Figure 1, e–f). Fluorine-18-fluorodeoxyglucose 

positron emission tomography-computed tomography (F-

18 FDG PET/CT) imaging was performed for metabolic 

characterization, in which all showed low-level FDG up-

take. In addition, a 3-cm lesion was observed in the left 

kidney with no FDG uptake. Transthoracic fine needle 

aspiration biopsy (FNAB) and bronchoscopy were per-

formed. Pathological examination of the specimens was 

reported as benign cytology, and the result of FNAB was 

reported as follows: the usual lymphoid cell population 

showed polyclonal staining with CD3 and CD20 in blood 

and fibrinoid materials in hematoxylin-eosin sections 

obtained from the cell block, and no malignancy was 

observed. The density values of the solid lesions were 

similar to those of the soft tissue in the spleen. The radi-

ologists recommended magnetic resonance imaging (MRI) 

to characterize the three-cm-sized lesion in the left kid-

ney's upper pole since it showed a malignant enhance-

ment pattern. The renal mass was interpreted primarily in 

favor of a malignant lesion. Soft tissue and other foci in 

the spleen lodge showed similar signal characteristics and 

contrast enhancement patterns as in the CT examination 

(Figure 2, a–b). However, considering the case's splenec-

tomy history and the lesions' location and morphology, 

selective spleen scintigraphy with Tc-99 m (technetium)-

labeled denatured erythrocytes was recommended for the 

differential diagnosis of splenosis. In scintigraphic imag-

ing, marked denatured erythrocyte involvement was ob-

served in the lung lesion defined at the level of the left 

lung's upper lobe apicoposterior segment, in the nodular 

lesions observed in the splenectomy site, in the anterior 

parapericardial fatty tissue, and between the muscle 

planes of the left posterolateral wall of the thorax. (Figure 

3, a–c). The patient, who decided to be followed up in 

terms of thoracic splenosis, was referred to the urology 

department to be evaluated for renal malignancy for the 

lesion identified in the upper pole of the left kidney in the 

MR imaging. The patient was diagnosed with renal cell 

carcinoma by kidney biopsy, and treatment was planned. 

 

DISCUSSION 
Posttraumatic abdominal, pulmonary, pleural, subcuta-

neous, intracranial, and scrotal splenosis have been re-

ported and are typically characterized by multiple lesions 

when present (2). The overall incidence of splenosis after 

a splenic injury is estimated to be approximately 76%, 

whereas the incidence of TS in the presence of a dia-

phragm injury is relatively low (3).It has been reported 

that 37%–78% of posttraumatic diaphragmatic ruptures 

develop after blunt trauma and 22–65% after penetrating 

trauma (4). Our case also had a history of diaphragmatic 

injury and splenectomy due to splenic injury caused by 

blunt trauma. In a CT, splenic implants show similar den-

sity values and contrast enhancement patterns to normal 

splenic tissue. Likewise, splenic foci are expected to show 

a signal pattern similar to normal splenic tissue in an MRI. 

Although the findings in thoracic splenosis are character-

ized mainly by multiple pleural and subpleural nodules, 

large masses can also be observed rarely. During radio-

logical follow-up, the nodules may grow slowly or disap-

pear (5). A fine-needle aspiration biopsy is insufficient for 

a definitive diagnosis. 

 

 
Figure 1: In axial CT, sections passing through the thorax, a mass 

formation at the left anterior diaphragmatic level (arrow) (a), a mass 

lesion in the apicoposterior segment of the left upper lobe (asterisk) (b), 

pleural plaque-like soft tissue in the lower lobe of the left lung (arrow) 

(c), and a subpleural nodule in the same lobe (arrow) (d). In axial CT 

sections passing through the upper abdomen, there is ovoid soft tissue 

(asterisk) in the spleen lodge (e), a defect in the abdominal wall, ovoid 
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nodular formations (arrowheads) in the area adjacent to this defect, and 

a contrasting mass (arrow) in the kidney (f) 

 
Figure 2: Contrast-enhanced MR images obtained in the axial plane 

show a similar pattern of enhancement in the mass formation at the left 

anterior diaphragmatic level (arrow) and pleural plaque-like soft tissue 

in the lower lobe of the left lung (arrowhead) (a), as well as spleen 

lodge soft tissue (asterisk) and ovoid nodular formations in the area 

adjacent to the existing defect in the abdominal wall (arrowheads) (b) 

 

 
Figure 3: Activity consistent with splenosis foci were observed in CT, 

SPECT, and hybrid SPECT/CT images in the left upper lobe apicoposte-

rior segment level (a), in the spleen lodge, between the muscle planes of 

the left posterolateral wall of the thorax (b), and in the anterior paraper-

icardial fatty tissue (c) 
 

Scintigraphic imaging with indium-111 labeled platelets, 

denatured erythrocytes, or sulfur colloid marked with Tc-

99 m can be used to identify ectopic splenic foci such as 

splenosis and accessory spleen. Splenic scintigraphy per-

formed with Tc-99-m-labeled denatured erythrocytes is 

frequently preferred due to its relatively easy access com-

pared to In-111. After the radiopharmaceutical injection, 

the differential diagnosis can be made with high accuracy 

and specificity while avoiding unnecessary interventional 

methods by sequestering Tc-99 m-labeled denatured 

erythrocytes in the splenic tissue. With SPECT (single-

photon emission computerized tomography) or hybrid 

SPECT/CT imaging applied in addition to planar images, 

the activity in planar imaging can be minimized, the su-

perposition can be minimized, and the cross-sectional 

localization of the foci can be achieved. In F-18 FDG 

PET/CT imaging, ectopic splenic foci often show low-level 

FDG uptake; thus, it can be possible to differentiate them 

from malignant pathologies (6). 

There is no consensus on the management of TS yet, but 

it is accepted that removal of the lesions is not indicated 

unless symptoms occur (3). In splenectomized patients, 

prompt antibody production against newly encountered 

bacteria is impaired, and it is well known that post-

splenectomy infection is a serious disease with high mor-

bidity and mortality. Ectopic spleen tissues can reduce the 

risk of these infections, which is why surgical removal was 

not considered since the lesions did not cause compres-

sion or related symptoms.   

 

CONCLUSION 
In cases with a history of trauma and spleen or dia-

phragmatic injury secondary to trauma, TS should be 

considered before an invasive diagnostic test or surgical 

exploration. TS can be diagnosed by selective spleen 

scintigraphy without the need for invasive intervention.  
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 Secondary Pleural Hydatidosis as an 
Unexpected Cause of Fever of Unknown Origin 
 
Orijini Bilinmeyen Ateşin Beklenmedik bir Nedeni Olarak;  
Sekonder Plevral Hidatidoz 
 

 Kaan Kara,  Betül Kınık,  Ebru Aykan,  Hülya Abalı,  Fatma Tokgoz Akyil,  Seda Tural Onur 

 

Abstract  

Fever of unknown origin (FUO) and hydatid cysts are 
both complex processes that require a lengthy diag-
nosis. Patients hospitalized with equivocal pyrexia and 
pleural effusion in endemic areas should keep this in 
mind. Hydatid cysts are a cause of FUO. Therefore, 
we present a rare case. Our patient was presented 
with an intermittent fever and cough. His left lung's 
middle and lower zones had reduced respiration 
noises. The hemogram revealed leukocytosis with 
neutrophil predominance and normochromic normo-
cytic anemia. The levels of ALT, AST, CRP, and pro-
calcitonin were all elevated. There was increased 
opacity in the appearance of an abscess on a chest 
X-ray, as well as pleural effusion. On CT, a 10x9.3 
cm pleural-based cystic structure containing an air-
fluid level was observed. Thoracentesis fluid was 
exudative, neutrophil-dominated, and empyema. The 
indirect hemagglutination test was positive at a 
1/2560 titer. Pleural fluid cytology revealed a cyst-
hydatid membrane, and the patient was diagnosed 
with secondary pleural hydatosis. 

Keywords: Fever, Hydatid cyst, Pleural effusion. 
 

 

 

 

 
 

Öz 

Orijini bilinmeyen ateş ve kist hidatik klinisyenler için 
zorlayıcı bir süreçtir ve genelde uzun bir tanı süresi 
gerektirir. Kist hidatik prevalansı evrensel olarak azal-
sa da, endemik yerlerde belirsiz ateş ve plevral efüz-
yonla başvuran hastalarda akılda tutulmalıdır. Kist 
hidatik, orijini bilinmeyen ateşin bir nedeni olabilir. 
Bu yüzden çok nadir bir olguyu sunuyoruz. Hastamız 
bir aydır olan aralıklı ateş ve balgamsız öksürük 
şikâyetiyle başvurdu. Sol akciğer orta ve alt zonda 
solunum sesleri azalmıştı. Hemogramında; nötrofil 
baskınlığı olan lökositozu, normokromik normositik 
anemisi mevcuttu. ALT, AST, CRP ve prokalsitonin 
normalin üzerindeydi. Akciğer grafisinde plevral efüz-
yonun eşlik ettiği apse görünümünde opasite artışı 
mevcuttu. BT görüntülerinde 10x9.3 cm boyutlarında 
hava-sıvı seviyesi içeren plevra tabanlı kistik yapı 
görüldü. Torasentez mayii eksüdatif vasıftaydı. Nötro-
fil ağırlıklı, ampiyemli sıvıydı. İndirekt hemaglütinas-
yon testi 1/2560 titrede pozitifti. Plevral sıvı sitoloji-
sinde kist hidatide ait zar görüldü, hastaya sekonder 
plevral hidatoz tanısı konuldu. 

Anahtar Kelimeler: Ateş, Kist hidatik, Plevral efüzyon. 
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Fever of unknown origin (FUO) is defined as a tempera-

ture of more than 38.3 °C on multiple occasions lasting 

more than three weeks with no diagnosis despite one 

week of hospital investigations or three outpatient visits 

(1). The true incidence and prevalence of FUO are un-

clear. Approximately 3% of hospital admissions are due 

to FUO. According to a study conducted at a Japanese 

university hospital, FUO occurred in 153 of 5,245 (2.9%) 

hospitalized patients. Another study from a community 

hospital in the United States found that FUO was the 

cause of one out of every 73 infectious disease consulta-

tions (2). 

Cystic hydatid disease, which can be seen in many parts 

of the world, is a zoonotic infection, and its incidence 

ranges from 1/20000 to 1/50000 in Turkey. Although 

four different species can cause disease in humans, Echi-
nococcus granulosus is responsible for 95% of reported 

hydatid cases. Humans themselves, regarded as inci-

dental intermediate hosts, have no role in their biological 

life cycle. They are usually infected after inadvertent in-

gestion of Echinococcus eggs found in canine feces. First, 

larval cysts that form in the liver via the portal vein can 

spread throughout the body via systemic circulation. 

The liver is the most commonly affected organ, account-

ing for 54% of cases, followed by the lungs (35%) (3). 

Intrathoracic extrapulmonary hydatid cysts are extremely 

uncommon (7.4%), with pleural hydatid disease being the 

most prevalent site of involvement. Patients may also 

have infections of the mediastinum, pericardium, and the 

chest wall. 

There are two types of pleural hydatid disease: primary 

and secondary. Pleural involvement in hydatid illness 

occurs largely by direct larval infestation of the pleura via 

the hematogenous or lymphatic route or secondarily 

through the contents of the cyst across the pleura because 

of a pulmonary or hepatic neighboring cyst rupture. 

Infections are the most common cause of FUO, account-

ing for 37% of all cases. To the best of our knowledge, 

hydatid illness has not been reported as a cause of FUO, 

although a few cases have. Therefore, we present to you 

this rare case. 

 

CASE 
A 17-year-old male presented to the emergency depart-

ment complaining of intermittent fever, a nonproductive 

cough, and a 1-month-long chest pain. When the pa-

tient's medical history was thoroughly investigated, it was 

discovered that he was a high school student, that he had 

lived in Ağri (one of Turkey's rural cities) until a year ago, 

that he had no other diseases, that he fed dogs, and that 

his family was involved in farming. No specific feature 

was taken in his spare time activities. The patient's vital 

signs were stable during the physical examination, with a 

pulse rate of 110 beats per minute, an oxygen saturation 

of 97%, a blood pressure of 110/65 mmHg, and a tem-

perature of 37.1°C. Thoracic vibrations were reduced, as 

were breathing noises in the middle and lower zones of 

the left lung. Other organs were examined and no patho-

logical symptoms were discovered. 

His full blood count revealed leukocytosis with neutrophil 

predominance (WBC: 13.45 x 10(-3)/L) and normo-

chromic normocytic anemia (HG: 11 g/fL, MCV: 80.8 fL). 

The results were as follows: ALT 319 U/L, AST 339 U/L, 

total bilirubin 0.57 mg/dl, CRP 192 mg/L, procalcitonin 

1.47 ng/ml, sedimentation 33 mm/hour, and total IgE 

218 IU/L. On his chest X-ray, there was increased opacity, 

which indicates abscess formation with pleural effusion. 

On the left side of the lung, diaphragm contours were 

erased. Cavity walls are not precisely measured and have 

an air-fluid level within (Figure 1). An exudative pleural 

effusion was discovered during a diagnostic thoracentesis. 

It was a neutrophil-predominant fluid with ampyematous 

effusion with a pH less than 7.1, LDH of 700, glucose of 

40, total protein of 7, and albumin of 4.2. A thoracic 

tube was used, as well as closed underwater drainage. 

Sultamisilin IV and clindamycin were administered as 

medical treatments. A pleural-based cystic structure 

measuring 10x9.3 cm in size was discovered on a CT 

scan (computerized tomography) (Figure 2). In repeated 

blood cultures, no infective focus or signal was found. 

The indirect hemagglutination test yielded a positive result 

with a titer of 1/2560. An abdominal ultrasound was 

performed to rule out liver cyst hytatid disease due to his 

elevated liver function test on admission. In pleural fluid 

culture, no microorganisms grew. Acid-fast bacilli sam-

ples were likewise negative. Pleural fluid cytology indicat-

ed a cyst hydatid membrane, and the patient was diag-

nosed with secondary pleural hydatosis as a result of a 

pulmonary cyst rupture. Thoracic surgeons performed 

therapeutic video-assisted thoracoscopy (VATS). Postop-

eratively, the antihelmintic drug albendazole was adminis-

tered (Figure 3). 

 

DISCUSSION 
Pleural hydatosis is the most prevalent manifestation of 

intrathoracic extrapulmonary hydatid disease, accounting 

for 53–72% of cases (4). 

Although cough, fever, and chest pain are the most 

common symptoms of lung cyst hydatid disease, studies 

show that 20–30% of patients may be asymptomatic. 

Since they are asymptomatic, uncomplicated hydatid cysts 

are usually discovered by chance. Cysts grow more quick-

ly and show symptoms earlier in organs with weak con-

nective tissues, such as the lungs and brain. At the time of 

admission, 80% of the lung hydatid cysts were sympto-

matic. Patients can be diagnosed with various symptoms, 
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such as hemoptysis, respiratory distress, or anaphylaxis, 

based on the location, rupture, or advancement of cysts 

(5). 

Expectoration of cyst fluid and membranes is a key diag-

nostic finding. A microscopic examination of the cyst fluid 

and the finding of the parasite scolexs is pathognomonic. 

Routine laboratory tests can help guide diagnosis, but 

there is no disease-specific test. The total blood count can 

reveal eosinophilia. In our case, however, we found no 

eosinophilia or elevated IgE levels. Serological diagnostic 

tests include ELISA, indirect hemagglutination, indirect 

fluorescent antibody, and latex agglutination. Because of 

its high sensitivity, ELISA is frequently used for postopera-

tive monitoring. A titer of 1/160 or greater is considered 

positive in the IHA test. In our situation, the IHA test was 

positive at a titer of 1/2560. 

The radiography of lung hydatid cysts can vary depending 

on the cyst wall's integrity. Intact cysts are spherical, ho-

mogeneous, and have a well-defined density. Secondary 

pleural hydatosis should be considered in the differential 

diagnosis of well-defined nodular lesions in endemic 

areas. Ruptured cysts may signal an elevated air-fluid 

level, the meniscus sign, or the water lily flower sign, all 

of which are symptoms of hydatid illness, pneumothorax, 

pleural effusion, or empyema. As a result, radiologic 

characteristics differ after cyst rupture into the pleural 

cavity, and clinicians should be aware of this when man-

aging patients. 

A hydropneumothorax occurs when a pneumothorax and 

pleural effusion coexist in the pleural space, which is 

commonly shown as a gas or fluid level on an upright 

screen. On the supine screen, a sharp pleural line is bor-

dered by increasing opacity lateral to it within the pleural 

space, which may occasionally suggest the diagnosis. 

 

 
Figure 1: Chest X-ray on admission  
 

 
Figure 2: CT-scan of the patient 
 

 
Figure 3: Chest X-ray 1 month later 

 

When hydatid cysts in the lung extend into the bronchi or 

pleural space, they are classified as complex cysts. In 

complex cases, inflammation interferes with wound heal-

ing and can lead to consequences such as persistent air 

leakage, empyema, and pneumonia. In our case, we 

started treatment for empyema first, and the fact that 

hydatid cyst disease was a possible cause made it easier 

to figure out what was wrong. 

Surgery is the initial treatment option, whether the lesion 

is symptomatic, asymptomatic, or complicated but intact. 

The procedure's purpose is to enucleate the lesion com-

pletely, avoid cyst perforation to prevent recurrence, and 

resect as much lung tissue surrounding the cyst as possi-

ble to maintain an acceptable breathing capacity. Some 

individuals may benefit from video-assisted thoracoscopic 

surgery instead of a thoracotomy. Decortication, seg-

mentectomy, or lobectomy may be required, especially in 

complex cysts. As a result, open surgical intervention in 

pleural hydatid disease is strongly advised. Intraoperative 

cyst therapy can be radical, such as segmentectomy, 

lobectomy, and pneumonectomy, or conservative, such 

as cystectomy and cyst enucleation. Although extensive 
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resection of the germinative membrane and pericysts is 

the gold standard treatment method, in many experi-

enced institutions, a simple cystectomy procedure pro-

duces the same satisfying results as a radical approach. 

The patient was operated on using VATS because our 

hospital's thoracic surgeons are experienced in the enu-

cleation of hydatid cysts. During the patient's 12-month 

follow-up, no late problems or recurrences were observed. 

 

CONCLUSION 

For doctors, FUO is regarded as a persuasive process 

that necessitates a lengthy diagnostic period. The same is 

true for hydatid cyst disease if it is not included in the 

differential diagnosis while the condition is being investi-

gated. In developed countries, hydatid cyst disease may 

be uncommon. Although its global prevalence has de-

clined, it remains a public health risk in some regions, 

particularly those with ineffective veterinary control and 

insufficient sanitary conditions. In such endemic areas, 

patients admitted with unclear severity pyrexia and radio-

logically confirmed pleural effusion or pyopneumothorax 

should be evaluated for pleural hydatid disease in addi-

tion to normal hydatid cyst characteristics.  
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 Distinguishing Occupational and 
Environmental Asbestos Exposures:  
Case Series 
 
Mesleki ve Çevresel Asbest Maruziyetlerinin Ayrımı: Olgu Serisi 
 

 Merve Erol Gülseven1,  Gülden Sarı1,  Adem Koyuncu1,  Bilge Akgündüz2,  Funda Demirağ3,  

 Ceprail Şimşek1 

 

Abstract  

Asbestos is a flexible and fibrous silicate that is highly 
resistant to physical and chemical conditions. Be-
cause of these features, it has been utilized for many 
years in a variety of industries, including insulation, 
textiles, ships, vehicle production, and construction. 
Despite the fact that its usage is restricted in Turkey, 
as in many other countries, significant occupational 
exposures can occur during the repair of outdated 
industrial items and the demolition of buildings. Fur-
thermore, environmental asbestos exposure is a ma-
jor public health concern in several areas of Turkey. 
Therefore, it does not come to mind to question oc-
cupational exposures in the diagnosis of asbestos-
related lung disease. The purpose of this article is to 
highlight the importance and necessity of questioning 
both occupational and environmental asbestos expo-
sure, as well as some differences in the pathologies 
that environmental and occupational asbestos expo-
sures may cause in the lungs of patients with asbes-
tos-related disease. 

Keywords: Asbestosis, pleural plaque, occupational 

asbestos exposure, environmental asbestos exposure. 

 

 

 

Öz 

Asbest ısıya, aşınmaya, kimyasal maddelere oldukça 
dayanıklı, esnek ve fibröz yapıda bir silikattır. Bu 
özellikleri sebebiyle izolasyon, tekstil, gemi, otomobil 
üretimi ve inşaat sanayi gibi birçok iş kolunda uzun 
yıllar boyunca kullanılmıştır. Kullanımı birçok ülkede 
olduğu gibi Türkiye’de de yasaklanmasına rağmen, 
eski sanayi ürünlerinin, inşaatların yıkımı ve tamiri 
sırasında yoğun mesleki maruziyetler olabilmektedir. 
Ayrıca, doğada diğer mineraller ile karışım halinde 
bulunan asbest, ülkemizin bazı bölgelerinde yoğun 
olarak bulunmaktadır. Türkiye’de çevresel asbest 
temasının yoğun olduğu bölgelerin çokluğu sebebi ile 
asbest ilişkili akciğer hastalıkları ile karşılaşıldığında 
çevresel maruziyet sorgulamasının ötesinde mesleki 
maruziyet sorgulamaları çok da akla gelmemektedir. 
Biz bu makalemizde olgularla asbest ilişkili hastalık 
saptananlarda, çevresel maruziyet kadar mesleksel 
maruziyetinde sorgulanmasının önemi ve gerekliliğini, 
çevresel ve mesleki asbest maruziyetlerinin akciğerde 
meydana getirebileceği patolojiler arasında olabile-
cek bazı farklılıkları belirtmeyi hedefledik. 

Anahtar Sözcükler: Asbestozis, plevral plak, mesleki 

asbest maruziyeti, çevresel asbest maruziyeti. 
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Asbestos is a fibrous silicate that is highly resistant to heat, 

water, and physical stress. It has been widely utilized in 

cement production, fireproof fabric, brake and clutch 

lining assembly, shipbuilding, insulation, electrical, 

plumbing works, power plants, and building construction 

due to its high insulating qualities and lasting structure (1). 

Furthermore, there is still significant occupational expo-

sure during the repair and demolition of these asbestos-

containing products (2). 

Environmental exposure to asbestos, which occurs natu-

rally as a combination with other minerals, is also a sig-

nificant health issue in Turkey. Soil containing asbestos 

has long been utilized in rural settlements in Turkey's 

southeastern, central, and eastern Anatolian provinces as 

roofing, plaster, and whitewash material for heat and 

water insulation in buildings (2,3). 

Asbestos-related diseases are primarily caused by inhala-

tion. Asbestos fiber inhalation causes both benign (pleural 

plaques, diffuse pleural thickening, pleural effusion, as-

bestosis, round atelectasis) and malignant (mesothelioma, 

lung cancer) lung diseases (1,2). Asbestos use was pro-

hibited in Turkey, as well as in many other nations, be-

cause it was determined to be a carcinogen (4). Despite 

this, new cases of asbestosis are reported because of 

prior exposures in workers in industries where asbestos is 

extensively utilized (2). In Turkey, where environmental 

asbestos exposure is high, it is common not to examine 

the occupational exposure history. The goal of this article 

is to raise awareness about the numerous aspects of oc-

cupational and environmental asbestos contact as well as 

the importance and necessity of questioning occupational 

exposure in patients with asbestos-related disorders and 

environmental exposure. 

 

CASE 

Six male patients who were exposed to asbestos and 

referred to our clinic for further evaluation were assessed 

in our case series. Table 1 shows the patients' de-

mographics, smoking history, systemic disease history, 

environmental asbestos exposure, workplace history, time 

of asbestos exposure, and occupational and environmen-

tal asbestos exposure times. 

Case 1: A 69-year-old male patient was admitted to our 

clinic with complaints of worsening dyspnea and dry 

cough during the previous two months. The patient's an-

amnesis revealed that he worked as a plumber, where he 

worked for 32 years, wrapping fabrics containing asbes-

tos around the pipes for insulation purposes. He was born 

and raised in Ankara, and he had experienced coronary 

artery disease (CAD) in the past. Fine crackles were de-

tected in the bilateral lower lobes of the lungs during the 

respiratory system evaluation. Other system and laborato-

ry values were within normal limits. 

The posteroanterior (PA) chest X-ray revealed a significant 

reticulonodular appearance as well as localized pleural 

thickening and calcifications (CXR). HRCT revealed more 

prominent pleural thickening and plaque formation in the 

mid-upper zone of the lungs, as well as reticulonodular 

density alterations, parenchymal fibrous bands, and intra-

lobular septal thickening in the bilateral lower lung lobes 

(Figure 1). The patient underwent a diagnostic bronchos-

copy. Light microscopy was used to examine the patholo-

gy of a transbronchial biopsy sample taken from the low-

er lobe of the right lung. On a proteinous background 

coated with lymphocytes and leukocytes, many alveolar 

macrophages with anthracosis pigment, and ferriginous 

bodies were detected (Figure 2). Based on his occupa-

tional anamnesis and radiological and pathological data, 

the patient was diagnosed with occupational asbestosis.  

Case 2: A 66-year-old male patient was admitted to our 

clinic with complaints of dyspnea and increased exercise 

for the last 6 months. The patient's occupational anamne-

sis revealed that he worked for 11 years between 1977 

and 1989 in the production of firefighting suits made of 

asbestos and glass wool. The patient was born and raised 

in Ankara. He had a history of coronary artery disease 

and chronic obstructive pulmonary disease (COPD). Fine 

crackles were found in the bases of both lungs during a 

respiratory system evaluation. He had clubbing on both 

of his hands. Other system examinations and laboratory 

parameters were within normal limits. The PA CXR of the 

right sinus was blunt, and there was right pleural irregu-

larity and reticulonodular appearance in the bilateral lung 

bases. HRCT revealed nodular pleural thickening and 

minimal pleural fluid in the right lung, peripheral atelec-

tasis adjacent to it, and reticulonodular densities and 

parenchymal density disparities in both lungs (Figure 3). 

To rule out a suspected malignancy, a wedge biopsy was 

performed from the right pleural thickening area. Pathol-

ogy revealed chronic pleuritis, the formation of hyalinized 

fibrous pleural plaque, and ferriginous bodies (Figure 4). 

Based on occupational history as well as clinical, radio-

logical, and pathological data, the patient was diagnosed 

with occupational asbestosis and asbestos-related benign 

pleural thickening and calcification. 

Case 3: A 78-year-old male patient was admitted to our 

clinic complaining of dyspnea that worsened with exertion. 

The patient, who was born in Malatya and lived in Ankara, 

the patient's occupational anamnesis revealed a history of 

1.5 years working as an electrical maintenance master of 

blast furnaces in a cement factory and subsequently 2 

years working in the fabrication of asbestos water pipes. 

He then retired after working as a manager for a tele-

communications company for 19 years. It was concluded 

that there had been extensive asbestos exposure for 3.5 

years. He had a history of hypertension and coronary 

artery disease. Physical examination revealed fine end-
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inspiratory crackles in the bilateral lung bases, as well as 

clubbing in his fingers. Further examinations found no 

signs of pathology. The laboratory parameters were all 

within the normal range. PA CXR revealed pleural thick-

ening and calcifications in both hemithoraxes, as well as 

nonhomogeneous infiltrates in both lung bases. In each 

hemithorax, the HRCT revealed nodular pleural thicken-

ing and calcification. Interstitial septal thickenings, trac-

tion bronchiectasis, ground glass infiltrations with nodu-

larity, and a honeycomb appearance were found in both 

lungs (Figure 5). Based on clinical, radiographic, and 

laboratory findings, the patient was diagnosed with occu-

pational asbestosis and asbestos-related benign pleural 

thickening and calcification. 

 

 
Figure 1: High-resolution computerized tomography parenchyma section 

of Case 1: Irregular reticular opacities, parenchymal fibrous bands, and 

intralobular septal thickenings in bilateral lower lung lobes 

 
Figure 2: Light microscopic image of Case 1: Hemosiderin-containing 

macrophages and ferruginous body in pathological examination (shown 

with a red arrow) (Prussian blue X600) 

 

 
Figure 3: High-resolution computerized tomography parenchyma section 

of Case-2: Pleural thickening and minimal pleural fluid in the right lung, 

peripheral atelectasis adjacent to it, parenchymal fibrous bands, irregu-

lar reticulonodular densities, and parenchyma 

 

 

Table 1: The demographic characteristics, smoking history, history of systemic disease, environmental asbestos exposure, workplace history, the time 

asbestos exposure began, and the duration of occupational and environmental asbestos exposure 

Cases Age 
(Year) 

Smoking 
(pack/ 
years) 

History of 
systemic 
disease 

Environmental 
asbestos  
exposure 

Work place history The beginning 
time of asbestos 

exposure 

The duration of 
occupational 

exposure (year) 

The duration of 
environmental 
exposure (year) 

Case-1 69 15 CAD (-) Plumbing 32 years ago 32 None 

Case-2 66 40 CAD, 
COPD 

(-) Tailor in fire proof 
fabric production 

39 years ago 11 None 

Case-3 78 30 CAD (-) Waterpipe, Manu-

facturing,              

Electrician of fur-

naces in cement 

plant 

35 years ago 3.5 None 

Case-4 52 10 None (+) Cement mixing 

İn construction 

52 years ago None 15 

Case-5 70 None None (+) Lathe master 70 years ago None 20 

Case-6 46 26 None (+) Lathe master, 

Security guard, 

Worker in  

Magnesite produc-

tion 

46 years ago None 10 

CAD:coronary artery disease, COPD: chronic obstructive pulmonary disease, HT: hypertension 
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Case 4: A 52-year-old male patient was admitted to our 

clinic with an occasional cough and shortness of breath. 

The patient, who was born in Diyarbakir's Ergani district, 

had spent 15 years living in a house coated with asbestos 

soil. In his occupational anamnesis, he had mixed sand 

and mortar during bridge construction between 1993 

and 1995. He had been laying granite stones on road-

sides in the landscaping profession since 1995. He has 

no history of chronic disease. During the physical exami-

nation, no pathological findings were found. On PA CXR, 

pleural plaques were observed in the bilateral hemithorax 

(Figure 6). On HRCT, LAPs with a mediastinal and hilar 

diameter of 11 mm transversely, significant calcified pleu-

ral plaques in mediastinal sections, and millimetric nod-

ules with the largest dimension of 5 mm were detected in 

both lung parenchymas. There was silica exposure in the 

occupational anamnesis of the patient, but there was no 

occupational asbestos exposure. Environmental asbestos 

exposure was present for 15 years. There was no radio-

logical or clinical evidence that suggested asbestosis. The 

patient was diagnosed with benign calcified pleural 

plaque, which was assumed to be caused by environmen-

tal asbestos exposure.  

Case 5: A 70-year-old male patient was admitted to our 

clinic complaining of exertional dyspnea. In his occupa-

tional anamnesis, the patient, born in Çorum Sungurlu, 

had a history of working as a lathe master for 40 years. 

He had no history of systemic disease. There were no 

abnormal findings discovered during the physical exami-

nation. On the PA CXR, pleural plaques were found in the 

lungs (Figure 7). On HRCT, bilateral pleural calcific 

plaques were also present on the bilateral diaphragmatic 

surfaces. In addition, in his occupational anamnesis, the 

patient was exposed to metal shavings, but there was no 

occupational asbestos contact. There was no evidence of 

asbestosis in the clinical or radiological findings. The 

patient was diagnosed with benign calcified pleural 

plaque associated with environmental asbestos exposure. 

Case 6: A 46-year-old male patient was referred to our 

clinic because of calcified plaques on the PA CXR. The 

patient had no active symptoms. The patient, born in 

Kütahya, had a history of living in an asbestos-plastered 

house from birth until age 10. His occupational anamne-

sis had a two-year history of working as a construction 

worker. Afterward, he worked as a security guard for ten 

years, and for the last six years, he has been working in 

the production of magnesium sulfate heptahydrate. He 

had no history of systemic disease. The physical examina-

tion was normal. On the PA CXR, he had calcified pleural 

plaques. Irregular pleural thickening, nodular pleural 

plaques, and calcifications were observed in both he-

mithorax on HRCT (Figure 8). While there was silica con-

tact in his occupational anamnesis, there was no occupa-

tional asbestos contact. Asbestosis was not detected in 

clinical or radiological examinations. The patient was 

diagnosed with benign calcified pleural plaque associat-

ed with environmental asbestos exposure. 

 

DISCUSSION 

In the early 1900s, small enterprises were closed as a 

requirement of the industrial age, and large enterprises 

engaged in mass production began to open. Along with 

increasing industrial production, many chemical materials, 

the harms of which are not well known, have been used 

in the production sector. Asbestos is one of them (5,6). 

Asbestos, a fibrous mineral, used in the industrial field for 

many years due to its resistance to physical and chemical 

conditions (1). Due to these features, it was included in 

thousands of industrial products, especially from 1945 to 

1965 (5,7). It has been used as the primary insulation 

material in many industrial areas. The use of asbestos 

peaked in 1972, with approximately 775,000 tons in the 

United States (8). 

A series of articles were written about the incidence of 

lung cancer among asbestos workers in England, Ger-

many, and America between 1935 and 1953 (9). It has 

long been known that inhaling asbestos fibers can cause 

diseases such as benign pleural plaques, pleural calcifi-

cation, pleural effusion, diffuse pleural thickening, asbes-

tosis, malignant mesothelioma (MM), and lung cancer 

(1,10). 

 

 
Figure 4: Light microscope image of Case-2: Ferruginous body (shown 

with a red arrow) (HEX1000) 

 

 
Figure 5: High-resolution CT scan of the lung parenchyma of Case 3. It 

shows thickening of the interstitial septa, traction bronchiectasis, ground 

glass infiltrations with nodules, and a honeycomb pattern in the lung 

parenchyma of both peripheral lobe 
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Figure 6: Calcified pleural plaques in the posteroanterior chest X-ray 

image of Case-4 

 

With the understanding of the effects of asbestos on hu-

man health, limitations on its use worldwide began in the 

late 1980s and early 1990s. Sweden was the first country 

to ban the use of asbestos in Europe (8). Asbestos extrac-

tion, use, and placement on the market have been com-

pletely banned in the European Union since 2005 (11). 

Canada closed its asbestos mines in Quebec in 2012 (8). 

Asbestos use was prohibited in Turkey as of December 31, 

2010, when the regulation published in the Official Ga-

zette on August 29, 2010, numbered 27,687, went into 

effect (4). However, between 1983 and 2010, 500,000 

tons of asbestos were used in many industrial fields in 

Turkey. The industrial asbestos exposure of the workers in 

the business fields related to the products in which this 

amount is used will continue for at least another 30 to 40 

years. Therefore, asbestos exposure continues for those 

working in the repair, maintenance, and demolition of 

old industrial products (2). 

 

 
Figure 7: Calcified pleural plaques in the posteroanterior chest X-ray 

image of Case-5 

 
Figure 8: High-resolution CT scan of the right lung parenchyma showing 

nodular pleural plaques in Case 6 
 

According to the fiber paradigm, all types of asbestos in 

serpentine and amphibole groups are fibrogenic for the 

lung. Asbestosis, which develops from lung fibrosis 

caused by asbestos, occurs approximately 20–30 years 

after the first exposure (12). In fact, our 3 cases diag-

nosed with occupational asbestosis were diagnosed 35.3 

years after the first exposure. 

Asbestosis is radiologically characterized by irregular 

reticular opacities, parenchymal bands, subpleural curvi-

linear lines, and a honeycomb appearance in the bilat-

eral lower lobes of the lung. Diffuse interstitial fibrosis 

findings are also present in the histopathological exami-

nation of advanced-stage asbestosis (12). Therefore, 

radiological and pathological findings in asbestosis are 

mainly similar to idiopathic pulmonary fibrosis (IPF), and 

there may be some difficulties in the differential diagnosis. 

A strong exposure history is considered sufficient for di-

agnosis in the presence of fibrotic lung disease on HRCT 

for asbestosis. In the presence of a history of environmen-

tal or moderate asbestos exposure, pleural plaques are 

considered sufficient for diagnosis (13). The most crucial 

criterion in the differential diagnosis of asbestosis and IPF 

is a history of asbestos exposure. Rarely, histopathologi-

cal examination of the tissue is used to confirm the diag-

nosis. In the histopathological examination, the presence 

of two or more ferruginous bodies per cm2 together with 

interstitial fibrosis in the tissue or one ferruginous body 

per milliliter in BAL is diagnostic for asbestosis (13,14). 

According to the Helsinki criteria, asbestos-related dis-

ease may develop in the presence of a long exposure 

history, such as at least one year, asbestos cement factory, 

and demolition of buildings containing asbestos, or work-

ing directly with asbestos (12). In case three, which we 

mentioned in the case series, we observed that asbestosis 

developed due to intense asbestos exposure despite the 

short total exposure time. In the recent PRIMATE study 

conducted in Italy, methods were investigated to help 

estimate the cumulative asbestos exposures of 562 pa-

tients with MM, both qualitatively and quantitatively. In 

the study, lifetime asbestos exposure was evaluated by 
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two methods. Experts’ evaluations were used to qualita-

tively evaluate occupational and non-occupational expo-

sure, while a job exposure matrix (JEM) was used for 

quantitative evaluation. Experts’ evaluations for occupa-

tional exposure were defined as the gold standard when 

the results of the two methods were compared. It was 

emphasized that no single approach could provide accu-

rate and comprehensive exposure estimation. Generally, 

the expert method is preferred when assessing exposure 

in medico-legal settings, while the JEM method may be 

appropriate for epidemiological studies (15). In another 

study conducted in Italy, lung fiber burden and fiber type 

were investigated in 72 people with occupational and 

environmental asbestos exposure. The results reported no 

association with asbestos dose in MM, unlike asbestosis, 

which is dose-dependent (16).Asbestos-related diseases, 

mostly pleural plaques and MM, have been reported in 

relation to environmental exposures in regions such as 

China, Corsica, Greece, Cyprus, California, and Turkey 

(13,17,18). In a large-scale, field-based cross-sectional 

study of nonmalignant pleural diseases due to environ-

mental asbestos exposure, 14.4% of participants had 

pleural plaques, 10.4% had diffuse pleural fibrosis, and 

0.4% had asbestosis. This study measured the cumulative 

exposure level at 14-fiber years/mL-1. It was concluded 

that the prevalence of asbestosis was low because this 

value was below 25 fiber years/mL-1, the generally ac-

cepted threshold level for asbestosis (19). As a result of 

high-concentration exposures to asbestos fibers, the pos-

sibility of developing asbestosis increases, while lower-

concentration exposures increase the possibility of pleural 

diseases (3,12,13,19). Furthermore, even when the cu-

mulative dose is the same, the immediate exposure dose 

in environmental asbestos exposure is lower than in oc-

cupational asbestos exposure (18).  

Rural areas in Turkey where environmental asbestos ex-

posure is most intense are the cities of Eskişehir, Kütahya, 

Bilecik, Yozgat, Sivas, and Diyarbakır (1,3,18,20). Three 

of our cases, 4, 5, and 6, had a history of living in asbes-

tos-plastered houses in areas with environmental asbestos 

exposure. While there was no finding in favor of asbesto-

sis in the imaging of these three patients, they had calci-

fied pleural plaques. It was thought that low concentra-

tion and intermittent environmental asbestos exposures 

might affect these cases. 

In this case, series, we aimed to emphasize the im-

portance of questioning occupational exposures as well 

as environmental exposures, which are common in Turkey, 

in the differential diagnosis of asbestos-related lung dis-

ease. Low-intensity exposures are more common with 

pleural diseases, while high-intensity exposures, which are 

mostly occupational, appear as asbestosis. In our case 

series, asbestosis was present in all three cases with oc-

cupational exposure to high concentrations. At the same 

time, calcified pleural plaques were present in the other 

three cases with environmental asbestos exposure. 

The prospect of this case report is to highlight the need 

for successful environmental measurements, successful 

biological measurements, development of exposure indi-

ces, and JEMs to more accurately assess the exposure-

effect relationship in occupational and environmental 

asbestos exposures. Epidemiological studies designed 

with these scales will better understand the burden and 

causality of asbestos-related diseases. It will also contrib-

ute to the development of measures. On the other hand, 

establishing a causal link between the agent and the 

disease will enable patients to access legal gains. 

 

CONCLUSION 

It is essential to detail the exposure history in diagnosing 

diseases caused by asbestos in the lungs and pleura. In 

Turkey, where environmental asbestos exposure is com-

mon, it is essential to take a detailed occupational an-

amnesis in the differential diagnosis of asbestos-related 

lung diseases. However, in diagnosis, radiological find-

ings, mineralogical examinations in tissue, and demon-

stration of ferruginous bodies in tissue can be used. 
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 Diffuse Idiopathic Pulmonary Neuroendocrine 
Cell Hyperplasia as a Rare Cause of Persistent 
Cough and Hemoptysis: A Case Report 
 
Diffüz İdiyopatik Pulmoner Nöroendokrin Hücre Hiperplazisi; Kronik Öksürük 
ve Hemoptizinin Nadir Bir Nedeni: Olgu Sunumu 
 

 Lale Duman,  Seher Susam 

Abstract  

Diffuse idiopathic pulmonary neuroendocrine cell 
hyperplasia (DIPNECH) is an extremely rare but un-
derdiagnosed pulmonary disorder at the benign end 
of the neuroendocrine cell proliferation spectrum of 
preinvasive lung lesions. The cause of DIPNECH is 
currently unknown. The diagnosis can be suggested 
when chest CT demonstrates characteristic findings, 
including multiple non-calcific bronchocentric ran-
dom nodules and mosaic attenuation. DIPNECH 
should be considered in differential diagnoses of 
patients with pulmonary symptoms and chest CT 
findings of nodules with mosaic attenuation. It is vital 
to recognize it since it is thought to be a precursor of 
peripheral carcinoid tumors. Contrary to the literature, 
many peripheral carcinoid tumors developed relative-
ly quickly and caused severe hemoptysis due to hy-
pervascularity. The patient differs considerably from 
other cases in the literature regarding the clinical 
course, with bone involvement at the initial diagnosis 
and liver metastases that quickly spread and devel-
oped calcification. 

Keywords: Pulmonary, neuroendocrine cell hyperpla-
sia, computed tomography. 
 

 

 

 

 

 
 

Öz 

Diffüz İdiyopatik Pulmoner Nöroendokrin Hücre Hi-
perplazisi (DIPNECH), akciğerin pre-invazif lezyonla-
rının nöroendokrin hücre proliferasyon spektrumunun 
iyi huylu ucunda yer alan, oldukça nadir fakat tanısı 
zor bir hastalıktır. DIPNECH'in nedeni tam olarak 
bilinmemektedir. Tanı, Toraks BT'de çok sayıda kalsi-
fik olmayan bronkosentrik nodüller ve mozaik atenü-
asyon gibi karakteristik bulgular görüldüğünde düşü-
nülmelidir. DIPNECH, solunumsal semptomlarla 
başvuran, Toraks BT'de nodül ve mozaik atenüasyon 
bulguları olan hastaların ayırıcı tanısında mutlaka yer 
almalıdır. Periferik karsinoid tümörlerin öncüsü olarak 
kabul edildiğinden tanınması hayati önem taşır. Ol-
gumuzda literatürün aksine birçok periferik karsinoid 
tümör nispeten hızlı gelişmiş ve hipervaskülariteye 
bağlı olarak ciddi hemoptiziye neden olmuştur. Has-
ta, ilk tanı anında mevcut olan kemik tutulumu ve 
kısa sürede yayılarak kalsifikasyon geliştiren karaciğer 
metastazları ile klinik seyir açısından literatürdeki 
diğer olgulardan oldukça farklıdır. 

Anahtar Kelimeler: Pulmoner, nöroendokrin hücre 
hiperplazisi, bilgisayarlı tomografi. 
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Pulmonary neuroendocrine cells (PNECs) are a rare epi-

thelial cell type scattered in the respiratory epithelium. 

The main functions of PNECs are airway oxygen sensing, 

pulmonary blood flow regulation, bronchial tonus control, 

and immune response modulation (1,2). Neuroendocrine 

cell hyperplasia (NECH) may be reactive or idiopathic. 

Reactive NECH might be detected in various conditions 

characterized by hypoxia.  

Here, we present a case diagnosed with DIPNECH with 

distant organ metastasis and pulmonary hemorrhage 

after months of unexplained pulmonary symptoms. 

 

CASE 
A 40-year-old male smoker presented to our pulmonolo-

gy clinic with long-term complaints of progressive non-

productive cough and dyspnea on exertion. Past medical 

histories included private treatment. He had no comor-

bidities, significant environmental exposures, or family 

history of lung diseases. He had several hospital admis-

sions due to coughing and was clinically misdiagnosed 

and treated for asthma for several months. On admission, 

his blood pressure was 135/70 mmHg, his heart rate was 

78 bpm, his temperature was 37.2°C, his respiratory rate 

was 20 cpm, and his SpO2 was 96%. On physical exami-

nation, the only distinguishing feature was coarseness in 

the lung sounds. All laboratory parameters, including 

rheumatological markers, were within normal limits. Im-

aging was performed due to ongoing coughing and 

shortness of breath. He had his first chest computerized 

tomography (CT) scan in 2014. A noncontrast chest CT 

revealed numerous subcentimeter pulmonary nodules in 

the upper and intermediate zones, primarily along the 

bronchovascular bundles in a centrilobular distribution. 

The largest nodule was located in the right upper lobe, 

measuring 0.8 x 0.7 mm. Mosaic attenuation was also 

observed, but it was not severe. Mediastinal lymphade-

nopathy was not observed (Figures 1 and 2). Patchy, 

widespread, sclerotic, and nondestructive lesions were 

observed in bone structures, especially in the thoracic 

vertebrae, sternum, and ribs (Figure 3). In addition, there 

were a few subcentimeter-sized hypodense foci in the liver 

in a random and scattered pattern (Figure 4). Lesions in 

the liver were not suitable for an ultrasound-guided biop-

sy. Abdominal ultrasonography and abdominal CT exam-

inations were performed during the first diagnosis. It was 

decided that the PET-CT examination was unnecessary 

because the patient did not have any additional findings. 

Multiple subcentimeter lung nodules first raised the suspi-

cion of metastatic or multifocal lung adenocarcinoma, 

hematological malignancy, perilymphatic distribution of 

sarcoidosis, hypersensitivity pneumonitis, chronic pulmo-

nary embolism, asthma, and follicular bronchiolitis, as 

 

seen in the setting of rheumatoid arthritis or Sjögren syn-

drome. Pulmonology, oncology, and thoracic surgery 

departments were consulted regarding the utility of a lung 

biopsy diagnosis and the treatment plan decision. Trans-

bronchial needle aspiration (TBNA) and forceps lung 

biopsies revealed small peripheral airway neuroendocrine 

cell proliferation, multiple tumorlets, and no granulomas 

(Figures 5a and b). If the basement membrane is invaded, 

tumorlets (<5 mm) or invasive carcinoid tumors (>5 mm) 

occur (3). In our case, they were called tumorlet foci be-

cause no tumor focus exceeded the basement membrane 

by more than 5 mm. The patient was diagnosed with 

DIPNECH, which led to metastatic carcinoid tumor for-

mation. DIPNECH treatment must be individualized be-

cause it can have a variable prognosis, and the rarity of 

this condition poses some clinical challenges. Most stud-

ies show a good clinical outcome with follow-up and 

observation (4,5). Treatment is not well established and 

should be guided by symptoms. Surgical resection is pos-

sible if an area progresses to a carcinoid tumor during 

follow-up. Since the patient did not have a tumoral mass 

at the time of diagnosis, surgical debulking was not con-

sidered. Accordingly, systemic and inhaled glucocorti-

coids (GCs) were initiated, alternating 12 and 8 mg daily. 

The patient's condition improved, but he still had symp-

toms. These worsened when the GC dose was reduced 

below 8 mg a day. Additionally, several systemic GC side 

effects, such as cushingoid appearance, parchment skin, 

and unmanageable diabetes, appeared approximately 

one-year later. 

 

 
Figure 1: Unenhanced chest CT axial images show numerous, variable-

sized nodules with a noncalcified, centrilobular distribution typical of 

DIPNECH cases (blue arrowheads) (a-b) 
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Figure 2: Axial unenhanced chest CT images show less involvement and 

preservation of the lower lobes (a). Mediastinal lymphadenopathy is not 

observed (b) 

 

 
Figure 3: At the initial diagnosis, sclerotic patchy bone metastases were 

present in the entire vertebral column, ribs, and sternum 

 

 
Figure 4: On chest CT scans, there are a few hypodense, millimeter-

sized nodular lesions with unclear edges in the liver 

 

For this reason, in 2015, the patient was recommended a 

Somatostatin Analogs (SSA) trial therapy (octreotide 20 

mg monthly) with GC treatment discontinuation due to 

the numerous GC side effects. Octreotide, a somatostatin 

analog proven to inhibit peptide and neuroamin release, 

had been utilized successfully, especially in the presence 

of somatostatin receptors (4). He reported occasional 

episodes of dyspnea and wheezing at the six-month fol-

low-up appointment, so he additionally took GCs. There 

is no evidence to support the use of chemotherapy (4). 

However, Chemotherapy was added to the patient's 

treatment because of his liver and severe bone involve-

ment at the time of diagnosis. In 2016, two years after 

the presentation, the patient started to experience strong-

er episodes of dry cough and wheezing. In the follow-up 

chest CT, the number and size of the nodules increased 

significantly. A peribronchial nodular lesion obliterating 

the right middle lobe bronchus was also discovered to be 

a new carcinoid tumor (Figure 6 a–d). Apart from the 

described lesions, nodular solid mass lesions reaching 4 

cm also developed in the upper lobes of both lungs (Fig-

ure 7). Furthermore, difficult-to-identify millimetric hypo-

dense lesions in the liver were replaced with diffuse hypo-

dense lesions with peripheral dense calcifications (Figures 

8a and b). The patient's clinical course began to deterio-

rate due to these changes. Despite symptomatic treatment, 

complaints of cough and dyspnea tended to worsen. 

Complaints of cough and dyspnea tended to increase 

despite symptomatic treatment. TBNA and forceps lung 

biopsies were planned again for the patient due to newly 

developing nodular lesions. A histopathological examina-

tion found multiple foci of typical carcinoid tumors, multi-

ple tumorlets, and widespread neuroendocrine cell hy-

perplasia. Because of the systemic chemotherapy, the 

patient received during the follow-up period, dense calci-

fication occurred in the lung nodules and metastatic le-

sions in the liver. The patient's blood calcium values were 

within normal limits during this period. The blood calcium 

values measured ranged from 8.7 to 9.2 mg/dl, and no 

signs of hypercalcemia developed. A nuclear medicine 

SPECT scan was performed due to suspicion of other 

metastases. It was reported that infiltrative nodular opaci-

ties, which were common in both lung parenchyma and 

prominent in the upper lobes, increased 18-

fluorodeoxyglucose (FDG) uptake to a level equal to the 

surrounding tissue and mildly increased (SUV max: 4.4). 

In addition, there was 18F-FDG uptake at the same level 

as the surrounding tissue in sclerotic areas observed in 

the skull base, vertebral column, and sternum, bilaterally 

on the clavicle, scapula, humerus head, multiple ribs, 

pelvic bones, and proximal femur. Slightly elevated 18F-

FDG uptake from the liver parenchyma was observed in 

multiple hypodense lesions of approximately 1.7 cm in 

the subcapsular region, the largest of which was located 

in segment 7 in the right lobe of the liver (SUVmax: 4.1). 

 

 

 
Figure 5: Tumorlet foci without atypia as solid islands just below the 

bronchial wall (H&E; x 40) (a), NECH and tumorlet foci with positive 

staining of chromogranin (pale due to staining approximately eight 

years ago) (b) 
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Figure 6: An unenhanced axial chest CT shows a central carcinoid 

tumor in the mediastinal window obliterating the right middle lobe (a-b), 

variable sizes of solid masses, and increased size and the number of 

nodules representing carcinoid tumor and tumorlet (c-d) 

 

 
Figure 7: Solid mass lesions measuring 4 cm in both upper lobes. These 

carcinoid tumors have developed millimeter-sized calcification foci as a 

result of chemotherapy treatment 
 

SSA trial therapy and symptomatic treatments were ar-

ranged, and the patient was constantly monitored be-

cause surgery would not be beneficial due to the diffu-

siveness of the lesions and the presence of distant metas-

tases. There have been difficulties in reaching the patient 

since he was first diagnosed, either because he applied to 

different centers from time to time or because he failed to 

come to follow-up examinations. The patient, who ap-

plied to the emergency department again with complaints 

of a sudden cough and hemoptysis during the follow-ups 

in 2020, was evaluated by interventional radiology. No 

bronchiectasis was observed on the chest CT since the 

first diagnosis. Therefore, it was understood that the sud-

den onset of hemoptysis was caused by hypervascular 

carcinoid tumors since there was no bronchiectasis or 

other additional pathology (Figures 9a and b). Due to the 

hypervascular nature of carcinoid tumors, bilateral hem-

orrhage foci were embolized with bronchial artery embo-

lization (BAE) (Figure 10 a–c). 

The patient has been observed for a year with no signs of 

relapse. The patient was stable with all imaging abnor-

malities at the final follow-up chest CT in 2022. 

 

 

 

 
Figure 8: Multiple calcified, solid metastatic mass lesions in the liver on 

chest angiography CT sections that go through the abdominal level (a, 

b) 

 

 

 
Figure 9: Bilateral multiple tumorlet foci and peripheral carcinoid tu-

mors are observed in the chest angiography CT of the patient, who was 

presented to the emergency department with sudden hemoptysis. No 

bronchiectasis (a–b) 
 

DISCUSSION 
DIPNECH is a rare entity, with only 200 cases reported in 

the literature, predominantly in case reports and case 

series (7-9). The diagnosis is usually not apparent from 

clinical features or pulmonary function tests. Many cases 

of DIPNECH are hardly understood, and as a result, there 

is still much to be learned about this rare entity (7). Many 

questions need to be answered, such as treatment algo-

rithms, clinical presentation, which population is affected 

more, increasing factors, and the rate and frequency of 

progression to malignant carcinoid tumors. The prognosis 

of DIPNECH is variable. Indeed, while most cases follow 

a chronic, slowly progressive, or stable clinical course, 

those characterized by marked constrictive bronchiolitis 

may progress to severe airflow obstruction and respiratory 

failure requiring lung transplantation. Data on treatment, 

long-term follow-up, and outcomes in patients with DIP-

NECH are limited. Therapeutic modalities have included 

oral and inhaled GCs, SSA, chemotherapy, surgical lung 

resection, and lung transplantation, as well as clinical 
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observation alone for mild and stable cases (6).   

 
Figure 10: Orthotopic bronchial arteries pre-embolization digital subtraction angiography (DSA) images (a, b) show selective catheter-

ization of the common bronchial artery, giving rise to the right and left bronchial arteries with parenchymal blush. Postembolization (c) 
 

We present a DIPNECH case that might be unknown and 

have different clinical and radiological findings by com-

paring it with other very limited cases in the literature. As 

it shows invasive growth kinetics and is a rare case in the 

literature that requires BAE by causing hemoptysis due to 

hypervascular hemorrhagic foci, it is a specific example 

for surveillance planning and change. DIPNECH has 

been used to define two different types of patient groups. 

One group is clinical, radiological, and pathological, 

while the other is asymptomatic and based only on histo-

logical presentations (6). People with this diagnosis may 

have no apparent symptoms or exhibit features of airway 

disease, such as a chronic, nonproductive cough and 

wheezing. Symptomatic DIPNECH, included in the second 

group, consists mainly of middle-aged to elderly women 

(a female-to-male ratio of approximately 10:1) and non-

smokers who showed small pulmonary nodules that were 

well-defined, round without calcification, mosaic attenua-

tion, and bronchiectasis in chest CT (8–10). Small, bron-

chocentric, circumscribed solid nodules typically affect all 

lobes, with the lower zone and peripheral (small airways) 

being the most affected or having a more diffuse distribu-

tion. Lobular or regional air trapping (constrictive bron-

chiolitis) causes mosaic attenuation in the affected areas. 

Nodular bronchial wall thickening (cell clusters), mucus 

plugging, and bronchiectasis are common (11). 

Conversely, our case was that of a middle-aged male 

who smoked. The distribution of nodules and masses 

tended to be localized mainly in the upper zones, and the 

lower zones were partially preserved. Mosaic attenuation 

was not severe. The DIPNECH clinical course generally 

remains stable; however, progression to carcinoid tumors 

can occur, and even respiratory failure can develop, 

requiring lung transplantation (11,12). The clinical course 

of our patient was highly variable. While more stable 

disease progression is expected in DIPNECH cases, many 

carcinoid tumors developed, and tumorlet foci became 

widespread in our case. In addition, there was diffuse 

sclerotic bone and liver involvement in several foci at the 

time of diagnosis. Diffuse calcification developed demon-

stratively in all treatment-related lesions, including metas-

tases. 

The rate and frequency of conversion to carcinoid tumors 

are yet unknown and vary. DIPNECH studies also did not 

contain obvious temporal comparisons in nodule size and 

number between chest CTs. Little et al. (9) discovered a 

steady increase in the size and number of nodules in a 

study of 32 patients with DIPNECH. They also found a 

characteristic centrilobular distribution with nodules con-

centrated on the small airways, frequently at the center of 

lobular air trapping. Sun et al. (7) found that 8 of 73 

(11.6%) patients with DIPNECH and tumorlets eventually 

developed carcinoid tumors based on radiographic crite-

ria, with a median follow-up time of 4.7 years. These 

patients were finally pathologically diagnosed with car-

cinoid tumors. Within two years of diagnosis, the number 

of all nodules, hilar, and parenchymal nodular mass 

lesions were carcinoid tumors, making the clinic situation 

worse. Diagnosis of DIPNECH in a timely and accurate 

manner would prevent patients from having particularly 

ineffective asthma treatment and will increase their com-

fort in life, for example, with SSA and other right sympto-

matic therapies. 

 

CONCLUSION 

Most DIPNECH cases are misdiagnosed or undetected 

due to their vague clinical and radiological presentation. 

We hope to raise awareness of DIPNECH and its typical 

and atypical clinical and radiological manifestations with 

this clinical case. In contrast to our smoking middle-aged 

male patient, DIPNECH typically affects nonsmoking 

females in their sixth decade of life. DIPNECH should 
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also be considered in cases with several noncalcified 

centrilobular random pulmonary nodules and mosaic 

attenuation patterns on chest CT. The majority of patients 

have stable or slowly progressing illnesses. The symptoms 

usually guide treatment, and the prognosis is quite di-

verse. The clinical course of the patient, who developed 

tumorlet foci in number and size and peripheral carcinoid 

tumors relatively rapidly since the first diagnosis, was 

variable in correlation with these findings.  Responses to 

symptomatic GCs and SSA trial treatment were variable. 

There was no clinical progression in distant organ metas-

tases (bone and liver). The clinical condition and radio-

logical findings of the patient who underwent BAE have 

been stable since hemoptysis developed from a bleeding 

carcinoid tumor focus. The nature of carcinoid tumor 

development in this context should be understood, and 

monitoring should be planned.  
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 Opportunistic Pathogen Francisella 
philomiragia Pneumonia Associated with  
Near-drowning 
 
Boğulayazma ile İlişkili Fırsatçı Patojen Francisella philomiragia Pnömonisi 
 

 Ayşenur Ertaş1,  Kübra Karaca1,  Şükrü Egemen Demir1,  Abdullah Kansu1,  Nurlana Mikayilova2 

 

Abstract  

Francisella philomiragia is a rare opportunistic path-
ogen that causes pneumonia and systemic infections 
in humans. There have been a few reports of F. 
philomiragia causing disease in humans, mainly in 
people with the chronic granulomatous disease, 
severe immunosuppression, or near drowning. We 
describe a 70-year-old diabetic man who almost 
drowned and got pneumonia from F. philomiragia. 
We also looked at other cases of F. philomiragia 
infections. 

Keywords: Francisella philomiragia, near-drowning, 
francisella pneumonia. 
 

 

 

 

 

 

 

 

 
 

Öz 

Francisella philomiragia, insanlarda pnömoni ve 
sistemik enfeksiyonlar gibi çeşitli hastalıklara neden 
olan çok nadir görülen fırsatçı bir patojendir. Litera-
türde insanlarda hastalığa yol açan F. philomiragia 
olguları çok az sayıdadır ve çoğunlukla kronik granü-
lomatöz hastalığı olan, ağır immünsupresif veya bo-
ğulmak üzere olan kişilerde bildirilmiştir. Bu makale-
de, 70 yaşında diyabeti olan bir erkek hastada suda 
boğulma sonrası gelişen F. philomiragia pnömonisini 
sunuyoruz ve F. philomiragia enfeksiyonlarına ilişkin 
çeşitli raporları gözden geçiriyoruz. 

Anahtar Kelimeler: Francisella philomiragia, boğula-
yazma, francisella pnömonisi. 
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Francisella philomiragia is an aerobic, gram-negative 

coccobacillus of the genus Francisella. F. philomiragia is 

a rare pathogen that causes pneumonia and other sys-

temic infections in immunocompromised and near-

drowning patients, unlike its more virulent sibling Fran-
cisella tularensis (1). Because of the low incidence of this 

bacterium in society and a lack of information about it, 

patient care can suffer from delayed diagnosis and treat-

ment failure. It is potentially lethal, especially in patients 

with diabetes and renal failure who have treatment failure 

(2). 

 

CASE 
A 70-year-old male patient with a history of diabetes 

mellitus and hypertension was referred to our hospital 

from an external center. The patient had more than 60 

years of smoking history and was taking amlodipine for 

hypertension and metformin, sitagliptin, and insulin 

glargine for diabetes. The patient was intubated, put in 

the intensive care unit for 15 days, and then referred to 

our hospital due to a general deterioration following his 

near drowning. In the arterial blood gas analysis during 

the first admission to the ICU, pH was 7.13 mmHg, PCo2 

was 32 mmHg, PO2 was 54.6 mmHg, and HCO3 was 

23.6 mmol/L; the hemogram revealed leukocytosis 

(17,400 cells/mm3), 93.2% neutrophils, hyponatremia 

(Na: 121 mmol/L), CRP, and procalcitonin were negative. 

In the follow-up in the ICU, the patient who developed 

acute renal failure (creatinine: 3.15 mg/dl, urea: 42 

mg/dl) had bilateral opacities and blunted sinuses on a 

chest X-ray. When the patient's oxygen requirement de-

creased after receiving ampicillin-sulbactam treatment for 

12 days, he was extubated and transferred to our hospital. 

In the first physical examination of the patient, a pale 

appearance was found on examination. The patient was 

afebrile, normotensive, and had no tachypnea (16 

breaths/min). SpO2 was 95% with nasal oxygen support 

at 5 L/min. On auscultation, respiratory sounds de-

creased, and bibasilar crepitation was heard. As the pa-

tient's hypoxia worsened and he began experiencing 

tachycardia attacks during the follow-ups, pulmonary 

embolism was suspected, and a CT pulmonary angi-

ography was planned as a result of the desired tests (D-

dimer: 2345 ng/mL, proBNP: 4407 pg/mL). A CT pul-

monary angiography showed no embolism in the main 

pulmonary artery or subsegment arteries. 

In the mediastinal window, lymph nodes with a fusiform 

configuration were seen, the largest of which was over 

one cm in short diameter (Figure 1a). In the parenchyma 

window, consolidation was observed in the left lung's 

upper lobe, inferior lingula segment, and lower lobe, 

consistent with pneumonia, in which air bronchograms 

were also observed. (Figure 1 b–f). Subpleural fine reticu-

lation and band atelectasis were observed in the left lung. 

A bilateral pleural effusion was detected, which was more 

prominent on the left side. Following a recurrent fever 

(38.3°C) during service follow-up, two sets of aerobic 

and anaerobic blood cultures were obtained. The patient 

with a tendency to have an increased CRP value (CRP: 

129 mg/L) was started on cefepime 3x2 g intravenous 

and trimethoprim/sulfamethoxazole 2x800/160 mg tablet 

treatment. Total parenteral nutrition was started due to 

the patient's loss of appetite and increased sleepiness. 

Cardiac and neurological evaluations were normal. The 

patient, who had been immobilized for a long time fol-

lowing ICU admission and had muscle atrophy, was 

scheduled for respiratory and extremities physiotherapy. 

Trimethoprim/sulfamethoxazole and furosemide treat-

ments were stopped after the patient experienced pro-

found hyponatremia (114 mmol/L) on the sixth day of his 

therapy. Instead, 3% hypertonic fluid support was started. 

As a result of the 5-day incubation period, Francisella 
philomiragia growth was observed in the patient's blood 

culture (Figure 2). The patient's drug sensitivity could not 

be studied, so the decision was made to begin ciproflox-

acin 3x400 mg intravenous therapy. The ciprofloxacin 

treatment lasted for ten days in the patient whose oxygen 

requirement decreased after treatment, whose fever did 

not recur, and whose infection markers regressed. Follow-

ing the treatment for pneumonia, he was transferred to 

the physical therapy department for effective mobilization 

and exercise programs. 

 

DISCUSSION 
According to the literature, the taxonomy of F. philo-
miragia and Francisella, in general, is debatable. This 

microorganism was first reported in 1969 as Yersinia 
philomiragia, a new member of the Pasteurella bacterial 

group and a muskrat pathogen (3). However, because 

this microorganism has the same phenotype, fatty acids, 

and marked DNA structure as Francisella tularensis, it 

was later classified as a Francisella species and given the 

name Francisella philomiragia (4). 

F. philomiragia differs from F. tularensis by some bio-

chemical characteristics and DNA hybridization patterns, 

but both appear as small, nonmobile, aerobic gram-

negative coccobacillus. Despite genetic similarities, F. 
philomiragia infection and F. tularensis-related diseases 

have different epidemiologies. Tularemia is usually 

spread through contact with infected animals and insects 

or by consuming contaminated freshwater or meat. Alt-

hough no animal or arthropod vectors are involved in F. 
philomiragia infections, the infection is frequently associ-

ated with saltwater exposure. While most F. tularensis 
infections cause disease in healthy humans, F. philo-
miragia is an opportunistic pathogen (5,6). 
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Figure 1: CT pulmonary angiography mediastinal window reveals a 

fusiform left lower paratracheal lymph node and a subcarinal lymph 

node with a short diameter of over 1 cm (a). In the axial section paren-

chyma window, there is pneumonic infiltration in the upper lobe lingular 
segment of the left lung and in the lower lobe, where air bronchograms 

are also monitored. There is parapneumonic effusion in the left lung as 

well as band atelectasis in the lower lobe basal (b-d). In the coronal 

section parenchyma window, pneumonic infiltrations are seen in the left 

lung (e). In the sagittal parenchyma window, nodular infiltration of the 

upper lingular segment of the left lung and pneumonic consolidation 

with an airbronchogram in the basal and posterior segments of the 

lower lobe of the left lung are observed in the neighborhood of an 

oblique fissure (f) 

 

This microorganism's natural habitat is the aquatic envi-

ronment (notably brackish and saltwater). Because F. 
philomiragia-caused human diseases are not nationally 

reportable, there are no reports on their incidence and 

prevalence (1). 

Previous studies have revealed that chronic granuloma-

tous disease, hematogenous malignancies (typically 

myeloproliferative neoplasms), kidney transplantation, 

and near drowning in saltwater are identified risk factors 

for F. philomiragia infection (6–8). Because it is most 

commonly isolated from people who have recently been 

exposed to water, it is assumed that contact with, inges-

tion, or inhaling contaminated water may expose individ-

uals to the risk of infection. In our case, the patient had a 

history of near drowning, a risk factor for F. philomiragia 

bacteremia, and a history of uncontrolled diabetes melli-

tus, which can cause immunosuppression. In the few 

reported human cases, F. philomiragia infection mainly 

manifests as pneumonia, as in our case. The literature 

has also reported peritonitis, meningitis, abscess, and 

 

sepsis cases. The microorganism is typically isolated from 

blood cultures but has also been isolated from pleural 

fluid, lymph nodes, and lung samples. Patients typically 

experience recurrent, resistant fevers. In the early stages 

of F. philomiragia pneumonia, the thorax CT findings 

may show ground-glass nodules in the parenchyma. 

Nodular infiltration, consolidations, and parapneumonic 

effusion may be observed in the following days. Peribron-

chial lymphadenomegaly may be observed due to infec-

tion in the mediastinum (1,6,8).  

There is no standard treatment for F. philomiragia infec-

tion, but beta-lactam-group antibiotics should be avoided 

because this microorganism produces beta-lactamase. F. 
philomiragia is generally sensitive to fluoroquinolones, 

aminoglycosides, and tetracyclines. One case of fever 

and pleuritis was reported to have resolved without anti-

biotic therapy; however, in most other cases, combined 

antibiotic therapy is commonly used (4,6,9). 

When we look at the F. philomiragia cases reported in 

humans worldwide, we see that most cases come from 

the United States and Canada. One patient has been 

diagnosed with F. philomiragia, which originated in Tur-

key. A 24-year-old tourist with chronic granulomatous 

disease who was on a summer vacation in Turkey and 

was reported to have swum in the sea and taken a mud 

bath died of progressive pneumonia in the center, where 

he was hospitalized after returning from vacation with 

complaints of recurrent fever, cough, and sputum (10). 

 

 
Figure 2: White and shiny Francisella philomiragia colonization on 

chocolate agar 
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In this case, we wanted to present a rare case of the op-

portunistic pathogen Francisella philomiragia, which was 

detected and successfully managed in a patient with un-

controlled diabetes with a history of near drowning. Final-

ly, it should be noted that infection with the opportunistic 

pathogen F. philomiragia can result in recurrent fever and 

resistant pneumonia in individuals with established risk 

factors such as near-drowning, chronic granulomatous 

disease, or immunosuppression. 
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