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ABSTRACT

Multiple large round well circumscribed pulmonary nodules in lungs are known as cannon ball secondaries. There are
malignant and non-malignant causes of cannon ball secondaries. In case of malignancy, they represent classical
haematogenous dissemination to the lungs of a primary malignant tumor. Secondaries to lung from renal cell
carcinoma and choriocarcinoma are necrotic. The less common primary tumors causing cannon ball secondaries to
lung includes prostate carcinoma, synovial sarcoma, endometrial carcinoma and some gastrointestinal malignancies.
Here we presented a very rare case, maybe first of its kind of multiple cavitating cannon ball secondaries where
primary malignancy was in lung itself which was EGFR positive adenocarcinoma lung. This case was also rare as
cavitation is largely a feature of squamous cell carcinoma lung both of primary and metastatic lung malignancy.
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INTRODUCTION

Cannon ball secondaries to lung are common from
malignancies like renal cell carcinoma, seminoma,
sarcoma, colon, prostrate, choriocarcinoma and breast
carcinoma.! Multiple cavitary lesions in primary lung
cancer are rare, however, multifocal bronchoalveolar cell
carcinoma can occasionally have multiple cavitary
lesions. We presented a case where multiple cavitatory
cannon ball metastasis with primary adenocarcinoma
EGFR positive in lung was seen in a non-smoker male.
This was also a rare case as cavitation is largely a feature
of squamous cell carcinoma.

CASE REPORT
A 40 years old male, laborer by occupation presented

with the complains of dry cough for last 6 months. It was
not associated with sputum production and there were no

specific aggravating or relieving factors of cough. Patient
started complaining of shortness of breath for last 1
month which was progressive in nature and also
complained of significant weight loss in last 6 months.
There was no history of fever or hemoptysis. There was
no history of smoking. For these complains he consulted
to a general physician where he was started anti
tubercular drugs on the basis of history and chest X-ray
findings. However patient was not relieved of his
symptoms and he presented with the similar complains to
our OPD after two weeks of starting antitubercular
treatment. There was no radiological change during two
weeks of antitubercular treatment. At the time of
presentation patient was dyspneic with respiratory rate
was 28 per min. Pulse rate was 110 per min. His blood
pressure was 120/80 mm of Hg. He was a febrile on
presentation. Patient was hypoxic with SpO2 level 88%
on room air. On physical examination pallor was present
and there was grade Il clubbing. No pedal edema or
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lymphadenopathy was noted. There were bilateral crepts
present on auscultation. Patient was admitted for further
evaluation and management. A repeat chest X-ray was
done which showed multiple rounded well defined
opacities suggestive of cannon ball opacities in both the
lung fields involving whole of lung (Figure 1).

Figure 1: Chest X-ray showing multiple cannon ball
opacities in both the lungs.

Since chest X-ray was suggestive of malignancy it was
planned to do a CECT thorax. His blood investigations
were apparently within normal limits with hemoglobin
9.2 mg/dl, TLC-7800 per microl, platelets count-245000
per microl, renal functions were within normal range and
liver functions were normal. CECT chest showed a
relatively large heterogeneous enhancing lesion with
necrotic centre involving anterior segment of right upper
lobe with mediastinal pleural invasion with multiple
randomly distributed variable sized relatively well
defined round cavitatory nodules involving all the
segments of bilateral lung with necrotic mediastinal
lymphadenopathy causing partial compression of superior
vena cava (Figure 2A).

Abdominal films showed large heterogenous hypo
enhancing predominantly necrotic round lesions seen in
region of bilateral adrenals with possible extension in
bilateral adrenal veins and multiple round hypoenhancing
lesions in bilateral lobes of liver possibly metastasis
(Figure 2 B and C). TNM staging was done as T4 N3
M1c stage IV B.

Image guided FNAC and biopsy was done and H and E
stained section from biopsy showed invading poorly
formed glands and sheets of highly atypical cells showing
marked pleomorphism, high N:C ratio and prominent
nucleoli suggestive of non-small cell cancer favoring
adenocarcinoma (Figure 3A). Molecular analysis of
biopsy sample showed moderate degree of membranous

positivity of EGFR (epidermal growth factor) gene in
tumor cells which are pleomorphic hyperchromatic
(Figure 3B).

Figure 2: (A) Showing well defined rounded cavitating
lesions in bolt lungs; (B) showing necrotic lesions in
adrenal gland; (C) showing metastatic lesion in liver.

Figure 3: (A) Showing H and E stained sections from
biopsy with features suggestive of malignancy; (B)
showing membranous positivity of EGFR.

On the basis of history, radiological findings, biopsy and
molecular studies the diagnosis of stage IV B EGFR
positive adenocarcinoma lung with multiple cavitating
cannon ball secondaries was made.

In view of positive EGFR mutation patient was started on
tablet gefitinib (EGFR and tyrosine kinase inhibitors).
Patient did not show any response to the treatment and
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expired due to respiratory failure after 10 days of starting
treatment.

DISCUSSION

Lung is one of the most common site of metastasis.
Cannonball-like opacities in lung particularly originates
from malignancies like renal cell carcinoma, seminoma,
sarcoma, colon, prostrate, choriocarcinoma and breast
carcinoma.! The other non-malignant differential
diagnosis could be various fungal infection, bacterial
infections like Klebsiella and Staphylococcus pneumonia,
Wegener's granulomatosis and other vascular disorders,
parasitic infections, hydatid disease, rheumatoid nodules
(necrobiotic nodules) and occasionally pulmonary
tuberculosis.? Cavitation of primary lung cancer has been
detected in 2-16% and 22% cases of primary lung cancer
by plain chest X-ray and CT respectively.® Cavitation in
metastatic tumor is detected by plain chest radiograph in
upto 4% cases. Cavitation is largely a feature of
squamous cell carcinoma both of primary and metastatic
lesions followed by adenocarcinoma and large cell
carcinoma. Small cell carcinoma does not cavitate.
Multiple cavitary lesions in primary lung cancer are rare,
however, multifocal bronchoalveolar cell carcinoma can
occasionally have multiple cavitary lesions.*% In a recent

study done by Onn et al they found that tumors with over
expression of EGFR were associated with rapid growth,
central necrosis and cavitation.®

Cavitation of primary lung cancer carries a poor
prognosis in terms of survival and treatment outcome.® In
adenocarcinoma metastatic lesions are of any shape and
can occasionally have irregular shape and maybe nodular
and cannon ball but underlying cavitation is very rare and
most of them have extrathoracic primary, unlike the
present case where primary was in lung itself and EGFR
positive adenocarcinoma.”

Bristowe (1871) first described cavitations in a
pulmonary metastasis from carcinoma of pharynx,
following this plenty of cases being reported regarding
pulmonary metastasis most of them enumerated in Table
1.

From study of mentioned case reports in the table one can
conclude that bilateral nodular pulmonary metastasis can
be seen in many primary malignancy but cavitations are
unusual. So none of case report or case series reported till
date was like present case where multiple cavitatory
cannon ball metastasis with primary adenocarcinoma in
lung was seen.

Table 1 : Studies done by various authors showing cannon ball secondaries to lung.

Cases reported

Authors

Primary site Histopatholog

Bristowe et al® 1871  Pulmonary metastasis

Farrell et al® 1935  Pulmonary metastasis
Minort® 1950 Bilateral ronded metastasis
Cohen et al** 1950  Bilateral nodular

Wigh et al*? 1951  Bilateral nodular

Salzman et al®® 1953  Bilateral nodular

Seaman et al*4 1953  Bilateral pulmonary cavitation
Katzev et al* 1955  Bilateral nodular

Gellman et al*t 1957  Bilateral pulmonary

Curran et al'’ 1959  Bilateral nodular

Berger et al'® 1967  Bilateral cavitatory

Koh et al'® 1994  Cavitatory metastasis
Essadki et al?® 1998  Cystic metastasis

Cohen et al* 2000  Cystic metastasis

Nabi et al?? 2002  Cannon ball metastais
Kurian et al® 2011  Cavitatory metastasis
Kumar?* 2014  Cannon ball metastasis
Murakamietal.® 2015 Multiple cavitatory metastasis

Agarwal et al?’ 2016  Cannon ball metastasis

CONCLUSION

Pharynx, larynx
Sarcoma and Hodgkins
diseases in 78 case series
Urinary bladder necropsy
Colo-rectum

Uterine cervix
Seminoma testis

Uterine cervix
Transverse colon
Tongue

Rectum

Epiglottis

Urinary bladder

Kidney
Synovium
Prostate

Urinary bladder
Colon

Lung

Stomach

indicates advanced

stage

Squamous call
Sarcoma and Hodgkins
lymphoma

Medullary carcinoma
Adenocarcinoma
adenocarcinoma
seminoma
Squamous-cell carcinoma
Adenocarcinoma
Adenocarcinoma
Adenocarcinoma
Squamous-cell carcinoma
Trantitional cell
carcinoma

Renal cell carcinoma
Synovial sarcoma
Carcinoma

Urothelial carcinoma
Adenocarcinoma
Adenocarcinoma
Adenocarcinoma

of malignancy. EGFR

This is a very rare case of cavitating cannon ball
secondaries from primary lung malignancy in a young
non-smoker male. Canon ball secondaries almost always

overexpression is associated with increased incidence of
cavitation and cavitation presents a poor prognosis and
outcome.

International Journal of Research in Medical Sciences | July 2021 | Vol 9 | Issue 7 Page 2115



Khan NA et al. Int J Res Med Sci. 2021 Jul;9(7):2113-2116

This case is presented to emphasise the importance of
making a diagnosis by taking into consideration various
differential diagnosis for cannon ball secondary and all
relevant patient related data.

Funding: No funding sources
Conflict of interest: None declared
Ethical approval: Not required

REFERENCES

1.

10.

11.

Seo JB, Im JG, Goo JM, Chung MJ, Kim MY.
Atypical pulmonary metastases: spectrum of
radiologic findings. Radiographics. 2001;21(2):403-
17.

Seaton A. Other pulmonary neoplasm and related
conditions. In: Seaton A, Seaton D, Leitch AG, eds.
Crofton and Douglas's Respiratory Diseases. 5th ed.
Oxford: Blackwell science Itd; 2000.

Onn A, Choe DH, Herbst RS, Correa AM, Munden
RF, Truong MT, et al. Tumor cavitation in stage |
non-small cell lung cancer: epidermal growth factor
receptor expression and prediction of poor outcome.
Radiology. 2005;237(1):342-7.

Weisbrod GL, Towers MJ, Chamberlain DW,
Herman SJ, Matzinger FR. Thin-walled cystic
lesions in bronchioalveolar carcinoma. Radiology.
1992;185(2):401-5.

Weisbrod GL, Chamberlain D, Herman SJ. Cystic
change  (pseudocavitation)  associated  with
bronchioloalveolar carcinoma: a report of four
patients. J Thorac Imaging.1995;10(2):106-11.
Kolodziejski LS, Dyczek S, Duda K, Goralczyk J,
Wysocki WM, Lobaziewicz W. Cavitated tumor as
a clinical subentity in squamous-cell lung cancer
patients. Neoplasma. 2003;50(1):66-73.

Armstrong P. Pulmonary Neoplasms. In: Adam A,
Dixon AK, Grainger RG, Allison DJ, eds.
Diagnostic Radiology: A Textbook of Medical
Imaging. 5th ed. Philadelphia, PA: Churchill-
Livingstone/Elsevier; 2008.

Bristowe JS. Cancer involving pharynx,
larynx,neighbouring lymphatic glands and lungs.
Trans Path Soc Lond. 1871;22:132.

Farrell JT. Pulmonary metastasis: a pathologic,
clinical, roentgenologic study based on 78 cases
seen at necropsy. Radiology. 1935;24(4):444.

Minor GR. A clinical and radiologic study of
metastatic pulmonary neoplasms. J Thorac Surg.
1950;20(1):34-42.

Cohen AG. Solitary pulmonary metastasis with
detectable bronchial involvement appearing 91

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

years after resection of colon carcinoma. N Y St J
Med. 1950:50:1848.

Wigh R, Gilmore FR. Solitary pulmonary necrosis:
a comparison of neoplastic and inflammatory
conditions. Radiology. 1951:56(5):708-17.

Salzman E, Reid JH, Ogura GI. Cavernous
metastatic pulmonary carcinoma. Dis Chest.
1953;23(6):678-85.

Seaman WB, Arneson AN. Solitary pulmonary
metastases in carcinoma of the cervix. Obstet
Gynec. 1953:8(4):165.

Katzev H, Bass HE. Cavitation in metastatic
pulmonary neoplasm. Dis Chest. 1955:27(2):225-7.
Gellman DD, Jelliffe, AM. Cavitating pulmonary
metastases. Tubercle. 1957:38(4):280-4.

Curran JD, MacCarthy MTJ. Cavitary pulmonary
metastases. J Fac Radiol. 1959:10:166.

Berger M, Thompson JR. Cavitary carcinomatosis
of the lungs. Dis Chest. 1967:52(1):106-11.

Koh KB, Rogawski K, Smith PH. Cavitating
pulmonary metastases from superficial transitional
cell carcinoma of urinary bladder. Case report.
Scand J Urol Nephrol. 1994:28(2):201-2.

Essadki O, Chartrand-Lefébvre C, Finet JF, Grenier
P. Cystic pulmonary metastasis simulating a
diagnosis  of  histiocytosis  X. J  Radiol.
1998:79(9):886-8.

Cohen MC, Drut R. Persistent interstitial pulmonary
emphysema-like cyst associated with metastatic
synovial ~ sarcoma.  Pediatr Dev  Pathol.
2000:3(4):391-3.

Nabi G, Sadig M. Multiple bilateral cannon-ball
lung metastases from carcinoma of the prostate:
orchiedectomy induced remission. Med J Malaysia.
2002;57(1):111-3.

Kurian A, Lee J, Born A. Urothelial bladder cancer
with cavitary lung metastases. Can Respir J.
2011;18(3):46-7.

Kumar K. Extensive cannon ball metastases : a case
study of 49 years old bulgarian male. Open J Med
Imaging. 2014;4(3):159-62.

Murakami S, Manabe S, Yamada K. A case of lung
adenocarcinoma with multiple cavitary metastases.
Japan J Clinic Oncol. 2015;45(5):504-5.

Agarwal R, Mukhopadhyay J, Lahiri D, Biswas A,
Maity P. Cannon-ball pulmonary metastases as a
presenting feature of stomach cancer. Lung India.
2015;32(3):300-2.

Cite this article as: Khan NA, Firdaus H, Salauddin,
Shameem M. Multiple cavitating cannon ball
metastasis with primary adenocarcinoma lung: a rare
case report. Int J Res Med Sci 2021;9:2113-6.

International Journal of Research in Medical Sciences | July 2021 | Vol 9 | Issue 7 Page 2116



