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A cancer-mimicking diagnosis of peritoneal carcinosis: report of a case
of abdominal non-tuberculous mycobacterial infection
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Abstract

Abdominal non-tuberculous mycobacterial infection is a rare condition in healthy patients. When it occurs, it leads to the appearance of
typical findings of peritoneal involvement, such as thickening of the peritoneal leaflets and the omentum, ascites and enlargement of lymph
nodes and of mesenteric nodules. These findings may be misdiagnosed as tumour peritoneal implants.

In case of spontaneous regression of the peritoneal involvement and ascites, as well as in the absence of malignancy, the suspicion of
infectious disease, including abdominal nontuberculous mycobacterial infection, should be considered.
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Introduction

Peritoneal carcinomatosis is a condition usually associated with cancer originating from the ovary, stomach, colon, pancreas or breast.
In the presence of a previous and/or simultaneous cancer, the appearance of peritoneal solid nodules usually raises the suspicion of
peritoneal carcinomatosis.

However, some non-oncologic pathologies may exhibit peritoneal nodules, and may be therefore misdiagnosed as peritoneal carcinomatosis.

Non-tuberculous mycobacteria (NTM) are aerobic, non-motile and acid-fast organisms. These bacteria are widespread in the environment,
especially in tap water, shower heads, soil, dust and food products, and are carried by domestic and wild animals [1, 2]. NTM infection
may cause lymphadenopathy, pulmonary disease, skin infections or disseminated disease, especially in immunocompromised hosts [3].
Disseminated NTM infections can involve the lymph nodes, bone marrow, lungs, skin and the gastrointestinal tract.

Risk factors for NTM include a wide range of well-known predisposing conditions (HIV, immunosuppressive therapies, solid tumours and
haematologic malignancies, presence of comorbid medical conditions such as immune-mediated inflammatory disease, and congenital
disorders including specific deficiencies and genetic mutations), while other risk factors remain poorly understood.

In immunocompromised patients, typical manifestations include lymphadenopathy, fever and weight loss. In healthy patients, clinical mani-
festations are unremarkable and sometimes may be completely asymptomatic.

Abdominal infection by NTM is a rare manifestation of the disseminated disease and may be associated with peritonitis with a high mortality
rate [4].

Nontuberculous peritonitis presents with thickening of the peritoneal leaves and the omentum, ascites, enlargement of low-attenuation
lymph nodes and of mesenteric nodules [5]. These findings normally raise the suspicion of peritoneal metastases in oncologic patients;
yet, in asymptomatic patients without oncologic history and with a negative oncologic workup, the finding of peritoneal nodules and ascites
might raise the suspicion of abdominal infectious disease, such as from NTM.

This report describes the rare case of an asymptomatic and immunocompetent patient with abdominal NTM infection mimicking peritoneal
carcinomatosis.

Clinical case

A 53-year-old Caucasian woman was referred to our institution because of the suspicion of peritoneal carcinomatosis, raised by the findings
of ascites at a transvaginal ultrasound performed as a yearly routine exam; a pre-surgical staging exam with computed tomography (CT)
scan show thickening of the gastric walls, multiple omental nodules and ascites (Figure 1).

Figure 1. Axial contrast-enhanced CT images show multiple omental nodules [white arrows in (a) and in (b)], some of which are measured in
mm [yellow callipers in (a) and in (b)] and peri-hepatic and peri-splenic ascites [arrowheads in (b)].
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Her previous personal history was unremarkable and she denied any clinical symptom or cancer history.
At our hospital, she underwent an esophagogastroduodenoscopy and colonoscopy, with results negative for gastric/colon cancer.

Her comprehensive metabolic profile revealed mild liver dysfunction with an alanine transaminase of 77 U/L and aspartate transaminase
of 71 U/L. When tumour markers were assessed, CA125 demonstrated increased levels of 290 U/mL (normal values <35 U/mL), whereas
carcinoembryonic antigen, CA 19.9 and other immunohistochemical markers were within the normal ranges. Serological assessment of
HIV, hepatitis C virus and hepatitis B virus were negative.

Ten days later, the patient underwent an ultrasound-guided biopsy (Figure 2) with a diagnosis of suspicious carcinoma from the an unknown
primary site.

After 2 weeks, the patient received a CT scan of the thorax (to complete pre-operative staging), demonstrating a spontaneous (with no
therapy) dimensional and numerical reduction of peritoneal lesions in the upper abdomen, partially included in the chest CT scan, as well
as resolution of peri-hepatic and peri-splenic ascites (Figure 3).

Since there was no evidence of primary cancer at pre-operative examinations and the second CT scan revealed a partial resolution of
peritoneal implants and ascites without therapy, the suspicion of an infectious disease was raised.

Figure 2. Ultrasound-guided biopsy of an omental nodule, whose diagnosis was suspicious for carcinoma with the unknown primary site.

(@

Figure 3. CT scan of the chest, including part of the superior abdomen, performed to complete staging after 2 weeks from the first CT scan,
shows a dimensional and numerical reduction of peritoneal lesions [measures shown by yellow callipers in (a) and in (b)], as well as the
resolution of perihepatic and peri-splenic ascites.
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Figure 4. Peritoneal lymphoid aggregate with a central core of epithelioid cells (see box at higher magnification) without atypia or mitosis (a)
and with only focal and weak positivity for cytokeratins AE1/AE3 (b). A lot of immunohistochemical markers were performed (WT1, S100, Ber-
EP4, oestrogen receptor, p63, ALK, BRAF, CD45, CD68 and CD79) and resulted negative.
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Figure 5. Ziehl-Neelsen stain revealed the presence of acid-fast bacilli.

The pathological evaluation of the biopsies performed on the omentum and peritoneum revealed the presence of lymphoid aggregates with
a central core of epithelioid cells with large eosinophilic cytoplasm, without atypia or mitosis (Figure 4) and with no immunohistochemical
marker of oncologic malignancy. Due to the presence of necrotic nodules with histiocytes and giant cells, a Ziehl-Neelsen stain was per-
formed to identify bacilli (Figure 5), whose presence was then confirmed with molecular assays.

Because of the uncertain result of the biopsy and the conflicting results of the 2 CT scans, in order to rule out malignancy with certainty, the
patient underwent a laparoscopic surgery in 2 weeks.

Definitive histological diagnosis excluded the presence of malignant cells and reported a necrotising inflammation caused by non-tubercu-
lous mycobacteria. Hence, the patient was sent to a hospital with expertise in infectious diseases.

A follow-up CT scan performed 1 year later confirmed a complete recovery of peritoneal findings.

Discussion

Peritoneal carcinomatosis is the intraperitoneal dissemination of any tumour that does not originate from the peritoneum itself, and it repre-
sents the most common diffuse peritoneal disease. Therefore, in cases of peritoneal solid nodules, the first diagnosis is usually peritoneal

carcinomatosis. Nevertheless, there are quite a number of differential diagnoses to be kept in mind when facing peritoneal disease, such
as peritoneal lymphomatosis, malignant peritoneal mesothelioma, pseudomyxoma peritonei and peritoneal infections [6].
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Among peritoneal infections, NTM is an uncommon disease, but its diagnosis is mandatory because the treatment is mainly medical and
should be initiated as soon as possible [3].

The recognition of patients at high risk for this disease is difficult. While some conditions are recognised risk factors, others are unknown.
It is impossible to predict which patient will develop this disease because all people are exposed to NTM on a daily basis.

Frequently, this condition is misdiagnosed because the clinical symptoms and physical findings are non-specific, and the final diagnosis is
based on histology.

Previous studies have demonstrated that the most common signs are fever, ascites and abdominal masses [7, 8], although these signs
are unspecific.

The reported CT findings, which are not more specific after the application of post-processing optimised reconstruction algorithms
[9, 10], include ascites, lymph nodes enlargement with low-attenuation, hepato-splenomegaly, diffuse small bowel thickening, liver and
spleen lesions [11]. When peritonitis occurs, the CT features include diffuse thickening and multiple enlarged nodes within the mesentery.
Furthermore, peritoneal nodules may change morphology over time, presenting rim enhancement in the periphery and low attenuation in
the centre [11].

Based on the location and the morphology of the lesions, CT imaging can mimic many conditions, including: other infections, such as from
Mycobacterium Tuberculosis, C. Albicans and Aspergillus [4]; malignancy, especially lymphoma in case of mesenteric nodal enlargement
[12]; and peritoneal carcinomatosis caused by breast, gastric, pancreatic and ovarian cancer [13].

Because of the unspecific signs and symptoms, the diagnosis of abdominal NTM infection may be delayed and the lack of appropriate
treatment may lead to a high rate of mortality.

The standard treatment for this disease consists of a combination of second line anti-tuberculosis drugs [14] only after a definite histologi-
cal diagnosis, which usually requires invasive procedures, such as imaging-guided biopsies or minimally invasive surgery [15]. Surgical
intervention is required for the management of drug-resistant infections or in cases with accumulation of pus and dead tissue; the additional
medical treatment is controversial [16].

In the case reported, the first CT scan showed ascites, multiple enhancing peritoneal nodules, well depicted in greater omentum, hepatic
capsule and subphrenic space, suggesting the presence of peritoneal carcinomatosis. The second CT scan showed spontaneous resolu-
tion of ascites, as well as reduction of number and size of peritoneal lesions. The changes of the lesions over time without treatment raised
the suspicion of something different from malignant peritoneal carcinomatosis.

In order to rule out malignancy, a laparoscopy was performed, and the final histological diagnosis confirmed the suspicion of an infectious
disease sustained by NTM.

Conclusion

In conclusion, this report describes a rare case of an asymptomatic and immunocompetent patient with abdominal nontuberculous
mycobacterial infection mimicking malignant peritoneal carcinomatosis.

Since the symptoms and CT findings are non-specific, the diagnosis may be difficult. After excluding the presence of a previous or a
simultaneous tumour, an infectious aetiology should be suspected, in order to send the patient for the right treatment in a timely manner.

Hence, abdominal NTM infection should be taken into account in the presence of peritoneal nodules suspected for malignant carcinomatosis,
because the treatments are different and a prompt correct diagnosis may be crucial for prognosis.

Conflicts of interest

The authors declare that they have no conflicts of interest.

5 www.ecancer.org



ecancer 2018, 12:860

Funding

No funding was provided to the authors for this work.

References

10.

1.

12.

13.

14.

15.

16.

. Johnson MM and Odell JA (2014) Nontuberculous mycobacterial pulmonary infections J Thorac Dis 6(3) 210-220

Kendall BA and Winthrop KL (2013) Update on the epidemiology of nontuberculous mycobacterial infections Semin Respir Crit
Care Med 34(1) 87-94 https://doi.org/10.1055/s-0033-1333567 PMID: 23460008

Cruz AT (2014) Overview of disseminated non tuberculous mycobacterial (NTM) infections and NTM bacteremia in children UpTo-
Date 1-19 https://www.uptodate.com/contents/disseminated-nontuberculous-mycobacterial-ntm-infections-and-ntm-bacteremia-in-children

Al-Anazi KA, Al-Jasser AM, and Al-Anazi WK (2014) Infections caused by non-tuberculous mycobacteria in recipients of
hematopoietic stem cell transplantation Front Oncol 4 311 PMID: 25426446 PMCID: 4226142

Fasih N, Galwa RP, and Macdonald DB, et al (2011) Thinking beyond peritoneal carcinomatosis: imaging spectrum of unusual
disseminated peritoneal entities Can Assoc Radiol J 62 125-134 https://doi.org/10.1016/j.carj.2010.03.003

Diop AD, Fontarensky M, and Montoriol PF, et al (2014) CT imaging of peritoneal carcinomatosis and its mimics Diagn Interv
Imaging 95(9) 861-872 https://doi.org/10.1016/].diii.2014.02.009 PMID: 24631039

Uzunkoy A, Harma M, and Harma M (2014) Diagnosis of abdominal tuberculosis: experience from 11 cases and review of the
literature World J Gastroenterol 10 3647-3649 https://doi.org/10.3748/wjg.v10.i24.3647

MuneefMA, Memish Z,and Mahmoud SA, etal(2001) Tuberculosis in the belly: areview of forty-six cases involving the gastrointestinal
tract and peritoneum Scand J Gastroenterol 36 528-532 https://doi.org/10.1080/003655201750153412 PMID: 11346208

Rizzo SM, Kalra MK, and Schmidt B, et al (2005) CT images of abdomen and pelvis: effect of nonlinear three-dimensional
optimized reconstruction algorithm on image quality and lesion characteristics Radiology 237(1) 309-315 https://doi.org/10.1148/
radiol.2371041879 PMID: 16183939

Dalal T, Kalra MK, and Rizzo SM, et al (2005) Metallic prosthesis: technique to avoid increase in CT radiation dose with
automatic tube current modulation in a phantom and patients Radiology 236(2) 671-675 https://doi.org/10.1148/radiol.236204 1565
PMID: 16040924

Koh DM, Burn PR, and Mathews G, et al (2003) Abdominal computed tomographic findings of Mycobacterium tuberculosis and
Mycobacterium avium intracellulare infection in HIV seropositive patients Can Assoc Radiol J 54 45-50 PMID: 12625084

Sheth S, Horton KM, and Garland MR, et al (2003) Mesenteric Neoplasms: CT appearances of primary and secondary tumors
and differential diagnosis Radio Graphics 23 457-473

Healy JC and Reznek RH (1998) The peritoneum, mesenteries and omenta: normal anatomy and pathological processes
Eur Radiol 8 886—-900 https://doi.org/10.1007/s003300050485 PMID: 9683690

Chaudhuri S, Sarkar D, and Mukerji R (2010) Diagnosis and management of atypical mycobacterial infection after laparoscopic
surgery Indian J Surg 72(6) 438—442 https://doi.org/10.1007/s12262-010-0164-7

Shu CC, Lee LN, and Wang JT, et al (2010) Non-tuberculous mycobacterial pleurisy: an 8-year single-centre experience in
Taiwan Int J Tuberc Lung Dis 14 635-641 PMID: 20392359

Katoch VM (2004) Infections due to non-tuberculous mycobacteria (NTM) /ndian J Med Res 120 290-304 PMID: 15520483

6 www.ecancer.org


https://doi.org/10.1055/s-0033-1333567 
http://www.ncbi.nlm.nih.gov/pubmed/23460008
https://www.uptodate.com/contents/disseminated-nontuberculous-mycobacterial-ntm-infections-and-ntm-bacteremia-in-children
http://www.ncbi.nlm.nih.gov/pubmed/25426446
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4226142
https://doi.org/10.1016/j.carj.2010.03.003 
https://doi.org/10.1016/j.diii.2014.02.009 
http://www.ncbi.nlm.nih.gov/pubmed/24631039
https://doi.org/10.3748/wjg.v10.i24.3647 
https://doi.org/10.1080/003655201750153412 
http://www.ncbi.nlm.nih.gov/pubmed/11346208
https://doi.org/10.1148/radiol.2371041879 
https://doi.org/10.1148/radiol.2371041879 
http://www.ncbi.nlm.nih.gov/pubmed/16183939
https://doi.org/10.1148/radiol.2362041565 
http://www.ncbi.nlm.nih.gov/pubmed/16040924
http://www.ncbi.nlm.nih.gov/pubmed/12625084
https://doi.org/10.1007/s003300050485 
http://www.ncbi.nlm.nih.gov/pubmed/9683690
https://doi.org/10.1007/s12262-010-0164-7 
http://www.ncbi.nlm.nih.gov/pubmed/20392359
http://www.ncbi.nlm.nih.gov/pubmed/15520483

