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Background: Ascaris lumbricoides is a common infectious parasite of the gastrointestinal tract worldwide, but the invasion of the
pleural cavity is rare.

Case Report: A 45-year-old man from Eastern Sudan presented to the emergency department complaining of breathlessness, cough
stained with blood, and chest pain one month before his presentation. Also, he complained of high-grade fever for two weeks
associated with sweating. Diagnosis of hydropneumothorax was made and a chest tube was inserted, two days later we found three
adult 4. lumbricoides worms in the chest drain.

Conclusion: The patient was treated with Albendazole 200 mg, orally twice, daily for seven days, he improved and was referred to
a cardiothoracic surgeon for more assessment. Our study highlights that internal medicine specialists should know about pleural ascariasis
when patients present with respiratory signs and symptoms, especially in A. lumbricoides endemic regions like Eastern Sudan.
Keywords: neglectable tropical diseases, pulmonology, pleural cavity, ascariasis, Ascaris lumbricoides

Introduction

Ascaris lumbricoides is a common infectious parasite of the gastrointestinal tract worldwide, transmitted by ingesting
embryonated eggs from fecal-contaminated food or drink. Risk factors include poverty, poor sanitation, and poor
personal hygiene. The prevalence is high in children less than five years of age and it is rarely found in the gallbladder,
also invasion of the pleural cavity is rare. Intestinal obstruction is a common ascariasis complication.'” 4. lumbricoides
larvae can affect the respiratory system through an allergic reaction called Loffler’s syndrome.®

Ascaris lumbricoides Life Cycle

When both adult female and male worms are present in the intestine, the female adult worms begin to lay fertile eggs
approximately nine to 11 weeks after infection.’ In the setting of infection with only female worms the eggs do not
develop into the infectious stage because they are unfertilized, while in the case of infection with only male worms, no
eggs will be formed. Eggs can survive for up to ten years and they are resistant to chemical water purification;
nevertheless, they can be removed through filtration or boiling.'® The infective larvae hatch from fertilized eggs in 18
days to several weeks, based on ideal conditions such as moist, warm, and shaded soil. When infective eggs are
consumed, the larvae hatch, enter the intestinal mucosa, and travel to the lungs via the portal and systemic circulation.
After about two weeks, the larvae mature in the lungs before penetrating alveolar walls, ascending the bronchial tree to
the throat, and swallowing again. Then, they grow into full adult worms (measuring 15 to 35 cm) once they come to the
small intestine."' The adult female’s entire cycle, from egg swallowing to laying, takes approximately two to three
months and adult worm may live for less than two years'? (Figure 1a). In the intestinal tract, most worms live in the
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1. Adult female and male Ascaris
worms are present in the
intestine, the adult female worm
begin to lay fertile eggs.

5. In the intestinal tract,
most worms live in the jejunum,
although they can be found
anywhere in it, and occasionally
the worm may move to other
ectopic regions.

2. The infective larvae hatch from
fertilized eggs enter the intestinal
mucosa, and travel to the lungs
via the portal and systemic
circulation.

3. After about two weeks the

4. Once they larvae come to the
small intestine, they grow into the
full adult worms (measuring 15
to 35 cm long).

larvae start to mature in the
lungs before penetrating alveolar
walls, ascending the bronchial
tree to the throat, and swallowing

again.

Figure | This figure shows the life cycle of Ascaris lumbricoides.

jejunum, although they can be found anywhere in it, and occasionally the worms may move to other ectopic regions. It is
rare for A. lumbricoides worms to reach the pleural cavity as there is no natural orifice that connects the pleura with
another body part. However, adult worms can perforate the lung and the pleura, though this is a rare occurrence that has
been reported in the literature.'® Here, we present a rare case of a 45-year-old male who presented with ascariasis
complicated with pleural effusion. To our knowledge, this association with pleural cavity ascariasis has rarely been
reported in the literature.

Case Presentation

A 45-year-old man came to the emergency department at Kassala Teaching Hospital in Eastern Sudan complaining of
a cough persisting for one month, a fever lasting for two weeks, and developed sudden shortness of breath that began
one day before his visit. The patient initially experienced a gradual increase in cough severity one month before
admission, with the production of a small amount of white sputum without an odor. The color of the sputum later
changed to yellowish, and three days before admission, it became stained with blood. The patient also reported having
intermittent episodes of high to moderate fever accompanied by sweating. One day before admission, the cough
worsened, and the patient developed sudden shortness of breath that occurred at any time of the day. The patient also
experienced mild pleuritic chest pain primarily in the lower part of the chest, and there were no palpitations, lower limb
swelling, wheezing, or syncope. The patient denied abdominal pain, diarrhea, constipation, or weight loss—no past
medical history of a similar condition or hospitalization.

Upon assessment, the patient seemed unwell, exhibited respiratory distress, and was positioned in a cardiac bed. His
respiratory rate was elevated at 28 breaths per minute, and his oxygen saturation level was considerably low at 78%.
There was decreased chest movement and tactile vocal fremitus on the left side, which was dull upon percussion,
particularly in the lower zone. Air entry on the left side was reduced, accompanied by bronchial breathing and a decrease

in vocal resonance. No abdominal distension, mass, increased warmth, or tenderness were observed.
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Investigations

Laboratory examination results revealed that the total white blood cell count (WBCs) was 15.7 x 10° cells/mL, showing
neutrophilia and mild eosinophilia. Hemoglobin was 11.6 g/dL, platelet count was 365 x 10° cells/mL with serum urea of
20 mg/dL and serum creatinine of 0.7 mg/dL. The chest X-ray revealed a massive left-sided pleural effusion with an air-fluid level
indicating hydropneumothorax (Figure 2). The pleural fluid analysis showed a reddish appearance pleural fluid with an RBCs
count of 18,000, WBCs count of 3396, 94% neutrophils, 6% lymphocytes, a protein level of 4.9 g/dL and a glucose level of
80 mg/dL.

Treatment and Management

The patient was admitted to the intensive care unit (ICU) and received high-flow oxygen, broad-spectrum antibiotics,
a proton pump inhibitor, and after sterilization, the chest tube insertion involved making an incision in the safety triangle
and dissecting the intercostal muscles using artery forceps. The chest tube was inserted into the intercostal space using
a trocar, after which pleural fluid began to drain from the chest tube, and the patient became stable. Two days after the
insertion of the chest tube the pleural fluid revealed the presence of three adult A. lumbricoides worms. The worms were
sent to the laboratory (Figure 3), and a parasitologist was consulted and confirmed the identification of the worms, after

Figure 3 This picture shows the Ascaris lumbricoides adult worms more than a year after they were collected and isolated from the chest tube.
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which Albendazole was immediately added to the treatment plan. A chest physician recommended thoracoscopic surgery
with or without decortication for the patient. Stool analysis conducted on the same day was negative for A. lumbricoides
eggs. Six days after admission, a CT chest scan showed evidence of a left pleural collection with an air-fluid level
suggestive of empyema. On the eighth day of admission, an abdominal ultrasound was done and it was normal. The
patient was discharged from the ICU 15 days after admission and referred to a specialized chest hospital, where the
medical team removed the chest tube and discharged the patient. The patient returned three weeks later with a recurrence
of symptoms and a gradual reemergence of cough. As a result, the patient was referred again to the specialized chest
hospital for the surgery. The patient was admitted and a decortication was done; then, he was discharged in good
condition and now he is doing well.

Discussion

A. lumbricoides is a prevalent infection caused by intestinal roundworm that affects over 700 million individuals
globally.'*'> A. lumbricoides infections are passed between hosts by the fecal-oral transmission of eggs containing
infective larvae. Freshly excreted eggs require a few weeks for embryonation before they become infective. However,
embryonation occurs faster in warm moist soil and water which is the typical weather in Eastern Sudan for most of
the year.

The small intestine is the primary site of infection for Ascaris worms, but the adult worms will attempt to enter any
orifice and move forward into any channel branching off from it when the living environment becomes unfavorable; this
can happen during gastrointestinal disorders, hunger, fever, failed anti-ascaris medication, or the impaction of a mass of
worms in the intestinal lumen.'® Intestinal obstruction, a common ascariasis complication, can cause intestinal perfora-
tion, peritonitis, liver abscess, and other abdominal complications, including appendicitis and others.'®!” Sometimes,
these worms may even move in the opposite direction, from the stomach to the pharynx, and are referred to as ectopic
wanderers.'®'® 4. lumbricoides worms have been reported to enter the trachea, especially in young children and patients
with poor health who have impaired cough and pharyngeal reflexes, which can result in an obstruction.”'*'®!? Also,
A. lumbricoides in the upper respiratory tract can produce stridor and cyanosis even in fully conscious adult patients.*® In

a review, Ali et al?!

identified 14 cases of lower airway obstruction due to A. lumbricoides. People infected with
A. lumbricoides typically generate detectable antibodies; however, it seems that IgG antibodies do not provide protective
immunity against the infection, and there is often cross-reactivity of these antibodies with antigens from other parasitic
worms.”?* Serology is generally reserved for epidemiologic studies rather than clinical diagnosis. Here, a definitive
diagnosis can be established through the visualization of Ascaris larvae in respiratory secretions or gastric aspirate.

Pleural ascariasis is a rare condition caused by larvae or adult stages. We found in the literature a case of an 11-year-old boy
who had a recurrent spontaneous pneumothorax due to A. lumbricoides larvae, which was treated with pleurodesis.”®
Infestation with A. lumbricoides can be so severe that it resembles meningitis; some authors believe this is caused by toxins
released by the parasite. This severe infection was reported in a 4-year-old boy who was presented in a deep coma and died 12
hours following admission. At autopsy, there was no evidence of infection in the meninges; however, the middle ear exhibited
a purulent discharge with granulation tissue, indicating inflammation. The intestine showed numerous Ascaris worms,
suggesting an advanced infestation. In addition, there was left pleural effusion and early gangrene with an adult Ascaris
worm perforating the lower lobe of the left lung.'® According to Elhadidy et al,” a case of pleural ascariasis was diagnosed
when the treating doctors noticed an eight cm long Ascaris worm in the pleural biopsy needle.In a reported case by Lone et al**
Ascaris worm had recovered from a chest tube in a patient who suffered from a liver abscess that had ruptured into the right
pleural cavity. In another case, an adult Ascaris worm emerged from a chest tube due to a wrong insertion, leading to
perforation of the diaphragm and the intestine where the worms were present.*> Sen et al*® defined a case of a mature Ascaris
worm migrating from the intestines to settle in the pleural cavity in a patient with tuberculous pyopneumothorax and
bronchopleural fistula. Also and similar to our case, Zamora reported a case of adult Ascaris worm that was discovered in
the pleural cavity during a thoracotomy for lung apicoectomy in a patient who had undergone thoracic surgery.”’

Here, we highlight in our case the significance of being aware of pulmonary ascariasis, a very rare complication that may
be discovered accidentally as in our case. Symptoms of pulmonary diseases are similar to each other, our patient complained of
a cough that started dry, then became productive, then stained with blood, fever, and shortness of breath; this course is very
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common and not specific to a certain pulmonary disease, so pulmonary ascariasis came at the end in the list of differential
diagnosis. Although the course of the patient was unexpected for us, thoracoscopy was not performed following the Ascaris
identification. Due to limited resources in our hospital, we sent the patient to a specialized chest hospital in the capital of the
Sudan where surgery was available, but unfortunately, they removed the chest tube and sent the patient home, after which he
subsequently experienced a return of symptoms. Then, he was sent back to them, and they performed a decortication — the
removal of the adhesions and thickened pleura lining the lung — for him.

In this case, we were unable to definitively determine the pathway through which the Ascaris entered the pleural
cavity as our primary focus was on treating the patient. We have two hypotheses for the patient’s symptoms; one
hypothesis is that the Ascaris worms reached maturity in the lung and started causing irritation, eventually leading to lung
perforation and hydropneumothorax. This would explain the negative stool analysis for Ascaris eggs, but it does not
account for the unexpected onset of respiratory symptoms that began approximately one month before the hydropneu-
mothorax. Furthermore, the maturation of Ascaris larvae in the lung is not explained in the literature to the best of our
knowledge. The other hypothesis is that the patient was infected with intestinal ascariasis and for reasons that are not
apparent from the patient history, the worms migrated to the lung, causing respiratory symptoms that worsened gradually,
ultimately leading to the perforation of the lung and the development of hydropneumothorax, this may not explain the
negative stool analysis for Ascaris eggs. We did not repeat the stool analysis as the presence of the adult worms was
sufficient for diagnosis, and determining the source of the Ascaris infection was not our primary aim at that moment.

Physicians in 4. lumbricoides endemic and neglectable regions like Kassala in Eastern Sudan should be aware of potential
complications associated with ascariasis, including intestinal obstruction, malnutrition, growth delays, and impaired cognitive
development, particularly in schoolchildren, due to reduced absorption of dietary proteins, lactose, and vitamins A and C.***°
Ascariasis can also lead to hepatobiliary and pancreatic involvement, resulting in conditions such as biliary colic, strictures,
cholecystitis, ascending cholangitis, obstructive jaundice, and liver abscesses. Additionally, other complications may arise,
such as bile duct perforation and the formation of biliary stones.”'®!” We encourage the physicians from endemic regions to
report their rare clinical findings related to tropical disease.

Conclusion
This report presented a rare case of ascariasis complicated with pleural effusion and associated with the presence of adult
A. lumbricoides worms in the pleural cavity, causing unspecific respiratory symptoms and treated with Albendazole.

Data Sharing Statement

Data that support this case presentation is available upon contacting the corresponding author.

Ethics Approval
The publication of a single case report does not require ethics approval according to the policies of the Omdurman
Islamic University.

Consent for Publication
Written informed consent for publication was obtained from the patient after informing him of the importance of the
identified clinical findings.

Funding

There is no funding to report.
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