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Abstract

Inflammatory bowel disease (IBD) is an umbrella term encompassing intestinal conditions Crohn's
disease and ulcerative colitis (UC), characterized by inflammation of intestinal wall, differing in
location, depth, pathophysiology, and sequela. Extraintestinal manifestations (EIM) of IBD
commonly affect the skin, joints, eyes, and in rare instances, the lungs. Pulmonary involvement
affects the large and small airways, serosal surface, and vasculature leading to a range of pathology,
including bronchiectasis, pleural effusions, and necrobiotic nodules. The presence of EIM is
uncommon at the diagnosis, particularly in regard to pulmonary EIM, most commonly seen years
later. We present the case of a 22-year-old African American female who was discovered to have
pulmonary involvement of her UC at the time of her diagnosis complicating management of her
appendicitis.

A 22-year-old female with a history of UC was transferred from an outside hospital for the
management of her appendicitis after imaging revealed numerous pulmonary nodules. The presence
of multiple cavitary pulmonary nodules delayed surgical intervention leading to a ruptured
appendix. The patient had no cardiopulmonary complaints, and review of prior imaging studies
showed these nodules to be present six weeks prior, the time of her diagnosis with UC. After
antibiotic management failed, the patient required a laparotomy appendectomy with omentectomy
due to resulting appendiceal abscess and phlegmon. The nodules were determined to be EIM of UC
after sarcoidosis, infectious, and malignant etiologies were ruled out. For the pulmonary nodules,
she is following at an outside hospital for the management of her UC as treatment of her underlying
UC will result in a decrease or resolution of the EIM.

EIM of IBD may present in patients at any time, even before their initial diagnosis of an IBD. While
pulmonary manifestations are rare EIM, the presence of pulmonary nodules at the time of initial
diagnosis is exceedingly uncommon. Evaluation and management of these nodules, even if
asymptomatic in nature, requires diligence and thorough documentation regarding their onset and
etiology. In the event of a medical emergency, such as in the case of our patient with appendicitis, a
lack of thorough documentation and evaluation of the nodules may result in unnecessary medical
testing, invasive procedures, and delay in treatment of their current medical illness.
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Introduction

Inflammatory bowel disease (IBD) can result in extraintestinal manifestations (EIM) in virtually
every organ system [ 1]. The EIM most commonly occur in the joints, skin, liver, and eyes, and effects
approximately 17%-32% of individuals with IBD [2,3]. One of the rarest types of EIM is pulmonary
involvement, particularly necrobiotic pulmonary nodules [4].
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The association of pulmonary involvement with an IBD is believed to be due to the shared embryonic
origins [5]. Both systems arise from the endoderm, an embryonic germ layer from which the digestive
tub originates. As embryological development continues, a respiratory tube forms from the digestive
tube, and then subsequently develops into the lungs [6]. Current theories suggest that sensitization
occurring in epithelial cells lining the intestinal mucous propagates an inflammatory response that
results in sensitization of pulmonary lymphoid tissue and inflammation within the lungs.

Pulmonary involvement from ulcerative colitis (UC) most commonly affects the larger airways,
resulting in chronic bronchitis [7,8]. The subsequent inflammatory response ultimately results in
bronchiectasis if left untreated [9]. Small airway involvement can occur but is less frequently than
involvement of other parts of the lung, such as the serosal surface and lung parenchyma [10]. In
patients who are symptomatic, bronchiectasis (22%) and chronic bronchitis (18%) are most
commonly seen, with manifestations like necrotic nodules is seen in as few as 6% of the patients
with symptomatic pulmonary EIM [11]. As patients can often be asymptomatic, pulmonary nodules
can be found incidentally during evaluation for other medical ailments, posing as a red herring that
may alter the clinician’s management of the original chief complaint. For this reason, understanding
the complex and various EIM seen with IBD is imperative to the appropriate and timely treatment of
patients with IBD.

We present the case of a 22-year-old African American female with a new diagnosis of UC whose
course of care for appendicitis was complicated by the presence of numerous pulmonary nodules
found during her evaluation.

Case Presentation

A 22-year-old African American female with a recent diagnosis of UC was transferred from an
outside hospital (OSH) due to concerns for ruptured appendicitis. On preoperative imaging from the
OSH, she was found to have bilateral pulmonary nodules and cavitating lesions. The ruptured
appendicitis ultimately required surgical intervention after failing conservative therapy with
intravenous piperacillin-tazobactam 3.375 g every six hours. She was evaluated by the pulmonary
team regarding the abnormal lung imaging which revealed more than 10 pulmonary nodules in each
lung, with the largest being ~2.1 cm in the right upper lobe (Figure I). A repeat CT with contrast five
days later confirmed multiple pulmonary nodules, with and without cavitation, present in all lobes
(Figure 2). There was no mediastinal lymphadenopathy nor masses appreciated on either CT scan,
with only residual thymic tissue noted in the anterior superior mediastinum.
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FIGURE 1: CT chest with contrast from outside hospital prior to
admission showing multiple, bilateral cavitary nodules

Left: coronal plane CT chest with contrast. Right: axial plane CT chest with contrast.
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FIGURE 2: CT chest with contrast during admission with
pulmonary nodules unchanged from prior CT imaging studies

Left panel: axial CT chest. Right panel: coronal CT chest.

The patient’s medical history included the recently diagnosed UC and a known left-sided ovarian
teratoma. She states that at the time of her UC diagnosis she was experiencing multiple episodes of
bloody diarrhea, polyarticular arthralgias in greater than five joints, and a sensation of “chest
tightness” for six weeks. Her social history was negative for smoking, alcohol, or drug use. She
denied recent travel or risk factors for other exposures. She has lived in New Jersey for her entire life,
works in retail, with no chemical/animal exposures, or exposure to individuals with tuberculosis.
Besides the chest tightness that she endorses, the patient denied hemoptysis, dyspnea, shortness of
breath, orthopnea, cough, or sneezing. All other review of systems was negative.

Regarding her UC diagnosis, the patient had a colonoscopy with biopsies showing diffuse,
continuous inflammation of the colonic mucosa. CT chest at the time of the colonoscopy and
concurrent diagnosis (six weeks prior) noted the presence of multiple pulmonary nodules. She had
not yet started treatment for the UC but stated that her bloody diarrhea had self resolved along with
her polyarticular arthritis.

During the current admission, her vital signs were significant for fever and tachycardia. She was
normotensive. She had no lymphadenopathy, her lungs were clear to auscultation bilaterally with
normal inspiratory and expiratory effort, there were no wheezing, crackles, rales or rhonchi, and
there was no dullness to percussion.

Laboratory testing was remarkable for an elevated prothrombin/international normalized ratio (17.3
and 1.6), partial thromboplastin time (42.0), elevated white blood cell count of 15.2 x 103/11L

(normal 4.5-11.00 x 103 cells/uL), decreased hemoglobin of 8.9 g/dL (normal 12.0-14.0 g/dL),
elevated alkaline phosphatase of 150 U/L (normal 39-117 U/L), and elevated lactate dehydrogenase
281 U/L (normal 110-230 U/L). Her beta-human chorionic gonadotropin (beta-HCG) was negative.
Blood cultures, fungal cultures, hepatitis A/B/C panels, and HIV testing were all negative.

The pulmonary nodules were not believed to be septic emboli from the portal/mesenteric system
despite a possible source of her known rupture appendicitis because the nodules were noted to
predate the appendicitis by six weeks. Furthermore, the nodules were unchanged from four days of
intravenous piperacillin-tazobactam at the OSH prior to her transfer. The nodules were not believed
to be secondary to malignancy due to her negative beta-HCG, and only mild elevations in alkaline
phosphatase and lactate dehydrogenase.

Discussion
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While EIM of UC are common, the severity of the EIM often correlates with disease activity [12].
Extraintestinal pulmonary involvement with necrotic nodules due to UC is incredibly uncommon,
occurring in less than 6% of the patients with pulmonary involvement [11]. The presence of
pulmonary nodules is even more rare when one considers the onset pulmonary EIM in patients with
UC occurring after an average of 12 years from the time of initial IBD diagnosis [13]. The nodules are
similar in their radiographic appearance to other, potentially life-threatening pathologies. In the
case of our patient, the lack of extensive documentation and evaluation at the time of her initial
diagnosis resulted in delay in surgical management of her appendicitis, multiple CT scans with
contrasts of the chest, and alterations in the course of her care.

The differential diagnosis of pulmonary nodules is lengthy and complicated [14]. In a young patient,
with a known infectious source (appendicitis) and ovarian mass (teratoma), pulmonary involvement
of UC is appropriately low on the differential. Furthermore, when consideration is given to the age
and race of the patient, sarcoidosis must be considered. Sarcoidosis is classically seen in young
African American females, and can cause nodules similar to those seen in our patient [14]. Given the
presence of her concurrent medical condition, the initial working diagnosis was septic embolization
from the appendix, supported by the CT read indicating the findings to be suggestive for septic
emboli, and evaluation for possible lung metastasis from a gynecological neoplasm was also
initiated.

In consideration for metastatic disease, the size and appearance of the nodules offer radiological
clues that must be analyzed carefully. The size of the nodules, ranging from 0.8 to 2.1 cm, can be
classified as intermediate to high risk for malignancy (0.8-20 cm, and >20 cm). However, the
remaining characteristics of the patient history and exam - a under 45-year old, nonsmoker, with no
exposures to asbestos, prior history ofchronic obstructive pulmonary disease or other cancers -
decrease the likelihood of malignancy [14]. In addition, the gynecological mass was present for
several months, and outside records described similar measurements similar to those on ultrasound
during her admission. Furthermore, in a patient who states she otherwise is feeling well, with no
upper respiratory symptoms or risk factors, malignancy is unlikely, especially with other possible
etiologies of the pulmonary nodules.

The initial working diagnosis was pulmonary nodules due to septic emboli, most likely based on the
radiographic appearance of the nodules with a known source. Septic emboli are most commonly seen
in patients with underlying valvular pathology and endocarditis but can occur as embolization from
other sources within the body. Radiographically, the appearance of septic emboli is similar to the
nodules present on the CT scans of our patient [10]. The nodules are present in multiple lobes of
both lungs, wedge-shaped, with and without cavitation, and irregular. However, the clinical history
of the patient did not support this diagnosis. The nodules were noted six weeks prior to her
admission, there was no known source for embolization at that time, and the patient was well
appearing, with no history of drug use or risk factors for septic embolization. Additionally, the
pulmonary nodules demonstrated no change in response to appropriate antibiotic coverage. The
workup for metastasis from gynecological neoplasm was unremarkable. Sarcoidosis was determined
to be less likely due to the lack of hilar lymphadenopathy and other symptoms outside of pulmonary
nodules suggestive of the diagnosis.

The presence of pulmonary nodules requires adjustments in the medical and surgical management
of a patient, and further evaluation if the nodules are not previously well described. Depending on
the etiology of the pulmonary nodules, patients may have impaired respiratory function, and be at an
increased risk for operative complications due to anesthesia or intubation. Furthermore, the nodules
may prompt as escalation in level of care requiring transfer to a higher-level facility and delaying
definitive intervention for the chief complaint, as seen with our patient. The treatment of the
nodules themselves is unique to the etiology; metastatic nodules, sarcoidosis, septic emboli, and
extraintestinal manifestations of UC requiring vastly different treatments, which may harm a patient
if the diagnosis is not correct. Treatment of pulmonary nodules secondary to malignancy can

involve extensive surgical resection or immunologic/chemotherapeutic agents that can hinder the
immune system. Pulmonary nodules resulting from UC require antimetabolite therapy and systemic
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corticosteroids [15]. Due to the difficulty in ruling out infectious etiology of the nodules, patients are
often not treated with steroids, despite the benefit of steroids in patients with flares of their
autoimmune disease [7,10,15].

The evaluation and management of pulmonary nodules in the setting of UC is based heavily on the
clinical suspicion of the physician. Serial CT scans to track the nodules, assessing for interval change
or regression, are commonly performed. Additional modalities such as biopsy of the nodules,
pulmonary function testing, and bronchoscopy are also options for the evaluation of the nodules
[15]. However, like other types of EIM, the pulmonary nodules tend to regress over time with
treatment of the underlying IBD. Regardless of the evaluation and treatment strategy, the presence
of the nodules must be well documented, and the patient educated on their disease in order to
prevent complications or redundant and expensive testing in future episodes of care by new
physicians.

Conclusions

Patients with a history of IBDs, such as UC, may present with pulmonary nodules at the time of their
diagnosis with UC. While pulmonary manifestations are rare, diligent evaluation and documentation
of the etiology of the nodules is essential. Thorough evaluation of the nodules at time of
presentation will facilitate appropriate diagnostic testing and treatment not only for the nodules
themselves, but also for other unrelated illnesses the patient develops.

Additional Information
Disclosures

Human subjects: Consent was obtained by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from any
organization for the submitted work. Financial relationships: All authors have declared that they
have no financial relationships at present or within the previous three years with any organizations
that might have an interest in the submitted work. Other relationships: All authors have declared
that there are no other relationships or activities that could appear to have influenced the submitted
work.

Acknowledgements

We thank Jonathan E. Kass MD, Department of Pulmonology, Cooper University Hospital, who was
very helpful with differentials. He also answered our questions regarding the pathophysiology and
management, as well as provided recommendations for the structure and flow of the manuscript
from his clinical perspective.

References

1. Levine JS, Burakoff R: Extraintestinal manifestations of inflammatory bowel disease . Gastroenterol
Hepatol (NY). 2011, 7:235-241. Accessed: February 1, 2020:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3127025/#!po=2.94118.

2. IseneR, Bernklev T, Hgie O, et al.: Extraintestinal manifestations in Crohn’s disease and ulcerative
colitis: results from a prospective, population-based European inception cohort. Scand J
Gastroenterol. 2015, 50:300-305. Accessed: February 1, 2020:
https://www.ncbi.nlm.nih.gov/pubmed/25535653.

3. Vavricka SR, Brun L, Ballabeni P, et al.: Frequency and risk factors for extraintestinal
manifestations in the Swiss inflammatory bowel disease cohort. Am J Gastroenterol. 2011, 106:110-
119. Accessed: February 1, 2020: https://www.ncbi.nlm.nih.gov/pubmed/20808297.

4. Mahadeva R, Walsh G, Flower CDR, Shneerson JM: Clinical and radiological characteristics of lung
disease in inflammatory bowel disease. Eur Respir J. 2000, 15:41-48. Accessed: February 1, 2020:
https://www.ncbi.nlm.nih.gov/pubmed/10678619.

5. Park KS: Lung injury as an extra-intestinal manifestation of inflammatory bowel disease . Korean |
Intern Med. 2016, 31:851-852. 10.3904/kjim.2016.266

2020 Kellish et al. Cureus 12(3): e7474. DOI 10.7759/cureus.7474 50f6


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3127025/#!po=2.94118
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3127025/#!po=2.94118
https://www.ncbi.nlm.nih.gov/pubmed/25535653
https://www.ncbi.nlm.nih.gov/pubmed/25535653
https://www.ncbi.nlm.nih.gov/pubmed/20808297
https://www.ncbi.nlm.nih.gov/pubmed/20808297
https://www.ncbi.nlm.nih.gov/pubmed/10678619
https://www.ncbi.nlm.nih.gov/pubmed/10678619
https://dx.doi.org/10.3904/kjim.2016.266
https://dx.doi.org/10.3904/kjim.2016.266

Cureus

10.

11.

12.

13.

14.

15.

Gilbert SF: Developmental Biology. Sinauer Associates, Sunderland, MA; 2000.

Hold G, Bolognini G, Russi E: Pulmonary changes in ulcerative colitis . Schweiz Med Wochenschr.
1992, 122:1363-1368. Accessed: February 1, 2020: https://pubmed.ncbi.nlm.nih.gov/1411394/
Black H, Mendoza M, Murin S: Thoracic manifestations of inflammatory bowel disease . Chest. 2007,
131:524-532. Accessed: February 1, 2020: https://www.ncbi.nlm.nih.gov/pubmed,/17296657.

Chad T, Brown J: Chronic cough in a patient with stable ulcerative colitis: a rare but important
extraintestinal manifestation of inflammatory bowel disease. BMJ Case Rep. 2019, 12:bcr-2018-
227066. 10.1136/bcr-2018-227066

Betancourt S, Palacio D, Jimenez D, Martinez S, Marom EM: Thoracic manifestations of
inflammatory bowel disease. Am ] Roentgenol . 2011, 197:W452-W456. Accessed: February 1, 2020:
https://www.ajronline.org/doi/10.2214/AJR.10.5353 .

Hoffmann RM, Kruis W: Rare extraintestinal manifestations of inflammatory bowel disease .
Inflamm Bowel Dis. 2004, 10:140-147. https://doi.org/10.1097/00054725-200403000-00013

Dotson ], Hyams ], Markowtiz |, et al.: Extraintestinal manifestations of pediatric inflammatory
bowel disease and their relation to disease type and severity. ] Pediatr Gastroenterol Nutr. 2010,
51:140-145. Accessed: February 1, 2020:
https://journals.lww.com/jpgn/Fulltext/2010/08000/Extraintestinal Manifestations_of Pediatric.5.asp
Spira A, Grossman R, Balter M: Large airway disease associated with inflammatory bowel disease .
Chest. 1998, 113:1723-1726. Accessed: February 1, 2020:
https://www.ncbi.nlm.nih.gov/pubmed/9631822.

Ulaner G. Multiple pulmonary nodules . (2019). Accessed: February 1, 2020:
https://www.sciencedirect.com/topics/medicine-and-dentistry/multiple-pulmonary-nodules.
Carvalho R, Wilson L, Cuffari C: Pulmonary manifestations in a pediatric patient with ulcerative
colitis: a case report. ] Med Case Rep. 2008, 2:59. Accessed: February 1, 2020:
https://pubmed.ncbi.nlm.nih.gov/18298838/.

2020 Kellish et al. Cureus 12(3): e7474. DOI 10.7759/cureus.7474 6 of 6


https://www.ncbi.nlm.nih.gov/books/NBK10107/
https://dx.doi.org/https://pubmed.ncbi.nlm.nih.gov/1411394/
https://dx.doi.org/https://pubmed.ncbi.nlm.nih.gov/1411394/
https://www.ncbi.nlm.nih.gov/pubmed/17296657
https://www.ncbi.nlm.nih.gov/pubmed/17296657
https://dx.doi.org/10.1136/bcr-2018-227066
https://dx.doi.org/10.1136/bcr-2018-227066
https://www.ajronline.org/doi/10.2214/AJR.10.5353 
https://www.ajronline.org/doi/10.2214/AJR.10.5353 
https://dx.doi.org/https://doi.org/10.1097/00054725-200403000-00013
https://dx.doi.org/https://doi.org/10.1097/00054725-200403000-00013
https://journals.lww.com/jpgn/Fulltext/2010/08000/Extraintestinal_Manifestations_of_Pediatric.5.aspx
https://journals.lww.com/jpgn/Fulltext/2010/08000/Extraintestinal_Manifestations_of_Pediatric.5.aspx
https://www.ncbi.nlm.nih.gov/pubmed/9631822
https://www.ncbi.nlm.nih.gov/pubmed/9631822
https://www.sciencedirect.com/topics/medicine-and-dentistry/multiple-pulmonary-nodules
https://www.sciencedirect.com/topics/medicine-and-dentistry/multiple-pulmonary-nodules
https://pubmed.ncbi.nlm.nih.gov/18298838/
https://pubmed.ncbi.nlm.nih.gov/18298838/

	Pulmonary Necrobiotic Nodules at Time of Diagnosis in a Patient with Ulcerative Colitis
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: CT chest with contrast from outside hospital prior to admission showing multiple, bilateral cavitary nodules
	FIGURE 2: CT chest with contrast during admission with pulmonary nodules unchanged from prior CT imaging studies

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


