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Background: Ectopic adrenocortical tissues and neoplasms are rare and usually
found in the genitourinary system and abdominal cavity. The thorax is an extremely
rare ectopic site. Here, we report the first case of nonfunctional ectopic
adrenocortical carcinoma (ACC) in the lung.

Case presentation: A 71-year-old Chinese man presented with vague left-sided
chest pain and irritable cough for 1 month. Thoracic computed tomography
revealed a heterogeneously enhancing 5.3 x 5.8 X 6.0-cm solitary mass in the
left lung. Radiological findings suggested a benign tumor. The tumor was surgically
excised upon detection. Histopathological examination using hematoxylin and
eosin staining showed that the cytoplasm of the tumor cells was rich and
eosinophilic. Immunohistochemical profiles (inhibin-a*, melan-A", Syn*)
indicated that the tumor had an adrenocortical origin. The patient showed no
symptoms of hormonal hypersecretion. The final pathological diagnosis was non-
functional ectopic ACC. The patient was disease-free for 22 months and is still
under follow-up.

Conclusions: Nonfunctional ectopic ACC in the lung is an extremely rare
neoplasm that can be easily misdiagnosed as primary lung cancer or lung
metastasis, both preoperatively and on postoperative pathological examination.
This report may provide clues to clinicians and pathologists regarding the diagnosis
and treatment of nonfunctional ectopic ACC.
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Introduction

Adrenocortical carcinoma (ACC) is a rare malignancy with an
incidence of 1-2 cases/million persons/year and often has a poor
prognosis (1). It has a predilection for the female gender (F:M; 1.5-
2.5:1) and a bimodal age distribution with peaks in early childhood
(under the age of 5 years) and middle-aged adulthood (40-50 years)
(2, 3). Most cases of ACC are functional and usually exhibit endocrine
symptomatology due to hormonal hypersecretion (4). Nonfunctional
ACC is less common and lacks specific signs and symptoms (5, 6).
Patients are identified incidentally or present with nonspecific
complaints related to tumor overgrowth and mass effects, such as
abdominal or back pain, or metastatic symptoms (5, 7-9).
Nonfunctional ACC generally occurs in older adults and exhibits a
rapidly worsening course (6). Ectopic ACC is a condition in which
ACC appears in locations other than the adrenal glands, usually in the
genitourinary system [ovary (10)] and abdominal cavity [abdominal
wall (6), liver (4) and retroperitoneum (11, 12)] and occasionally in
the nervous system (8). However, to the best of our knowledge,
ectopic ACC has not been reported in the lungs. Here, we report an
extremely rare case of nonfunctional ectopic ACC in the lung,
detailing the clinical and pathological findings, treatment, and
follow-up.

10.3389/fonc.2023.1100207

Case report
Clinical findings

A 71-year-old man with complaints of vague left-sided chest pain
and irritable cough for 1 month was admitted to our hospital in March
2021. He had no chills, fever, hemoptysis, wheezing, or abdominal pain.
He was healthy with no relevant medical or family history of diseases,
such as hypertension or diabetes, and no history of smoking or alcohol
consumption. The laboratory findings showed that only the prograstin-
releasing peptide (ProGRP) level was elevated (198.7 pg/mL), other tests
showed no abnormalities. Thoracic computed tomography (CT) revealed
a 53 x 5.8 x 6.0-cm heterogeneously enhancing globose mass in the
posterior segment of the left upper lung lobe with a smooth margin
without obvious lobulation or burr (Figure 1), suggestive of a benign
tumor. After adequate preparation, thoracoscopic surgery of the upper
lobectomy of the left lung was performed.

Postoperatively, the pathological diagnosis was suspected to be of an
extrapulmonary and adrenocortical origin. Abdominal CT showed that
the bilateral adrenal glands and kidneys were normal in size and shape
without abnormal mass (Figure 1). '*F-fluorodeoxyglucose positron
emission tomography was recommended to assess the condition of
the whole body for invisible lesions. However, the patient refused.

FIGURE 1

Contrast-enhanced CT revealed a heterogeneously enhancing solitary mass in the left lung;abdominal CT showed that the bilateral adrenal glands were

normal in size and shape without abnormal mass
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Repeated laboratory examination revealed that the ProGRP level
reduced from 198.7 to 78.5 pg/mL without any other abnormalities.
We performed the Cortisol, ACTH, DHEA-S and Aldosterone tests,
They’re all in the normal range. As the patient had no relevant clinical
symptoms of hormonal hypersecretion, estradiol or other hormone
tests were not performed.

Pathological findings

Gross inspection of the lobectomy specimen revealed a mass
lesion measuring 16x9x4 cm. The surface of the mass was mostly
smooth, covered by the visceral pleura, and ruptured through the
smooth inner capsule in an area measuring 6.7x6.5x4 cm.
Capsular tissues had prolapsed at multiple sites. Sectioning

10.3389/fonc.2023.1100207

revealed well-circumscribed, multilocular, tan-brown to tan-
yellow cut surfaces.

Light microscopic examination of the hematoxylin and eosin-
stained specimen revealed that the cytoplasm of the tumor cells was
rich and eosinophilic. The tumor cells were pleomorphic and
arranged in varying round blunt cell cords and cord-like
structures, with transparent bodies in some cells. Interstitial blood
vessels were abundant in the tumor tissue (Figure 2). The
immunohistochemical results were: inhibin-ot (+), melan A (+),
Syn (+), CK (+), CgA (+), CDI10 (+), TTE-1 (-), PAXS (-),
hepatocyte (-), and arginase-1 (-) (Figure 3). The Weiss score was
5, as the cells were pleomorphic and distributed in varying round
blunt cell cords, with extensive necrosis, an irregular karyotype, and
capsular invasion (13). After consultation with another pathological
diagnostic center, combined with the clinical findings, morphology,

FIGURE 2

(A) The cytoplasm of the tumor cells was rich and eosinophilic and irregular karyotype; (B) Transparent bodies were seen in some tumor cells; (C) The
tumor cells were pleomorphic and arranged in varying round blunt cell cords and cord-like structures; (D) Interstitial blood vessels were abundant in the

tumor tissue.

FIGURE 3

Immunohistochemistry results: immunostaining of inhibin-a, Melan A,Syn and CK showed positive in cytoplasmic. Cytoplasmic and nuclear staining were

positive of Cga and CD10 showed positive in intercellular fibrous tissue.
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immunohistochemistry findings, and Weiss score, primary
pulmonary ectopic ACC was finally diagnosed.

Treatment and follow-up

According to the staging criteria of ectopic ACC by the American
Joint Committee on Cancer and European Network for the Study of
Adrenal Tumors, the final pathologic stage was pT2NOMO, i.e.,
stage II.

Since ectopic ACC is a rare neoplasm, no consensus has been
reached for treatment recommendations (14). After multidisciplinary
consultation, mitotane was selected as the first-line treatment,
however, mitotane is unavailable in China. Since ProGRP is still
higher than normal after surgery, we choose chemotherapy as the
adjuvant treatment (15). Therefore, chemotherapy with combined
etoposide and cisplatin was used as the adjuvant treatment for 4 cycles
3 weeks postoperatively. The ProGRP level continued to decline to
normal after two cycles of chemotherapy, and thoracic and abdominal
CT showed no obvious abnormalities after two and four cycles of
chemotherapy, respectively.

The patient was followed-up every 3 months after chemotherapy
for 2 years, with the latest follow-up on August 25, 2022. The patient
did not complain of discomfort, and physical examination, thoracic
and abdominal CT, and laboratory examination showed no obvious
abnormalities. The patient had a disease-free survival (DFS) of 22
months and is still under follow-up.

Ethics statement

Ethics approval was obtained from Caoxian People’s Hospital.
Data was collected following patient’s concent. Informed consent has
been obtained from the patient for publication of the case report and
accompanying images.

Discussion

ACC is a rare malignancy with an incidence of 1-2 cases/million
population and often has a poor prognosis (1), with a 5-year survival
rate of 38%-27% (16, 17) and a 10-year survival rate of 7% (17).
Approximately 40% cases of ACC are nonfunctional (3), with
nonfunctional ectopic ACC being even rarer. Ectopic ACC is
usually found in the genitourinary system and abdominal cavity (5,
6, 8-10, 12, 18-20) and occasionally found in the nervous system (8).
However, to the best of our knowledge, ectopic ACC has not been
reported in the lungs.

Here, we reported a rare case of nonfunctional ectopic ACC in the
lung of a 71-year old man who presented with nonspecific complaints of
vague left-sided chest pain and irritable cough caused by an overgrowth
tumor. In the pathologic examination, both macroscopic and light
microscopic findings were inconsistent with common lung tumors.
Immunohistochemical results were: inhibin-a (+), melan-A (+), Syn
(+), CK (+), CgA (+), TTF-1 (-), PAX8 (-), hepatocyte (-), and
arginase-1 (-). Immunohistochemical profiles (inhibin-a*, Melan-A¥,
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Syn") indicated that the tumor had an adrenocortical but
extrapulmonary origin. The Weiss score was 5, as the cells were
pleomorphic and distributed in various round blunt cell cords, with
extensive necrosis, and irregular karyotype, and capsular invasion (13).

Differential diagnosis of ACC and sex cord-stromal tumor, compared
with ACC, first, the morphologic of sex cord-stromal tumor cells was not
arranged in varying round blunt cell cords and cord-like structures, but
were large, multi-shaped and densely clumped, and the cytoplasm was
acidophilic or lipoid vacuolar with hematoxylin and eosin staining.
Second, although the immunophenotype of sex cord-stromal tumor
are also positive for inhibin and melan A, the other markers are
negative for Syn, CK, CgA. The diagnosis sex cord-stromal tumor is
excluded (21, 22).

Abdominal CT showed no adrenal mass in either adrenal gland,
ruling out an adrenal origin. Combined with the clinical findings,
tumor cell morphology, immunohistochemical results, and Weiss
score, the final pathologic diagnosis was primary nonfunctional
ectopic ACC of the lung. Adjuvant chemotherapy was provided for
four cycles, and the patient had a DFS of 23 months.

Ectopic ACC in the lungs has not been previously reported.
Representative ectopic adrenal tissues and neoplasms are located in
anatomical organs, such as the urethral tract (23), kidney (9), ovary
(10), abdominal wall (6), liver (20), retroperitoneum (11, 12), gastric
wall (19), spinal canal (8), thorax (24), and lung (25). Although
ectopic adrenocortical tissues and neoplasms may also be present at
any anatomical location, they rarely originate in the lungs. PubMed
search yielded only three reports of ectopic adrenal tissues located in
the lung. First, Wadhwani et al. reported a case of ectopic adrenal
tissue in the paratracheal region incidentally found during the
autopsy of a 99-year-old woman. The tissue was composed of both
cortical and medullary cells (24). Second, Armin et al. reported a case
of congenital cytomegalic adrenal tissues in the lung of a 5-day-old
infant found on autopsy (25). Third, Bozic et al. reported a case of
ectopic adrenal cortex and cytomegaly in the lung found on the
autopsy of a newborn (26). Table 1 summarizes the main features and
follow-up results of representative reported cases.

In ectopic remnants of adrenal tissues, cortical tissues are usually
seen alone, and medullary tissues are seen rarely. They are usually
found incidentally during surgeries or autopsies (23, 24). Ectopic
adrenal tissues may develop hyperplasia, adenoma, or carcinoma.
These tumors are usually benign and nonfunctional (8, 9, 19, 20) and
occasionally malignant and functional (6, 10, 12). They can produce
glucocorticoids, androgens, or other sex hormones and cause clinical
symptoms, such as Cushing’s syndrome, or clinical signs of
virilization (4, 27).

The etiology of ectopic adrenal tissues and neoplasms in the lungs
and other organs is unclear. Nevertheless, two hypotheses have been
proposed. Bozic et al. suggested that mesothelial cells are located in
the primordial mesenchyme of the wall of the dorsal coelom adjacent
to the dorsal mesentery and primitive genitourinary structure, where
they differentiate into elements that form the fetal adrenal tissue.
Because the peritoneum and pleura have the same mesodermal origin
as the adrenal gland, the primitive pleural mesothelium, which lies
between the ramifications of the bronchial tree buds, can differentiate
into ectopic adrenal tissue of the lung (26). Another possibility is that
true adrenal heterotopia arises as a failure to separate the developing
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TABLE 1 Ectopic adrenocortical tissues, adenomas and carcinomas of representative reported cases.

Case Authors Age/ Diameter Location Functional or Radiological Findings of Pathological Treatment
\[e} Gender nonfunctional aspect autopsy or Surgery diagnosis
1 Current case 71Y/M 6.7cm lung nonfunctional 5.3%5.8%6.0cm tan-brown to tan-yellow  ectopic ACC tumor resection DF 22
MASS months
NA
2 Shigematsu 99Y/ F 0.5 cm paratracheal functional ND gray-brown nodule ectopic adrenal tissues ND ND
et al (23) region about 5 mm compatible with adrenal
NA cortex and medulla.
3 Armin et al 5D/M ND (two lung functional ND nodule ectopic cytomegalic adrenal ND ND
(24) nodules) ND tissues
4 Bozic et al 2D/F ND (one lung ND ND ND ectopic adrenal cortex with ND ND
(25) nodules) cytomegaly
5 Anuk et al 1-16Y/M mean 0.25 cm hernia sac, nonfunctional ND Yellow orange ectopic adrenal cortical tumor resection ND
(20) (Total 15) (range 0.2 cm spermatic cord, color tissues tissues
+30Y/M+70Y/ -0.5 cm). testis, uterus NA
F
6 Liu et al (8) 27Y/F 2.7 cm renal hilum nonfunctional CT: a well- ND, NA ectopic adrenocortical tumor resection DF for 3
circumscribed, adenoma months
round, soft-tissue
mass
7 Chentli et al 34Y/F 14 cm right ovary functional CT: 14 cm right a brown lobulated mass ectopic ACC tumor resection died on
(7) ovarian mass measuring 14.5x13.7cm the second
post-
surgical day
8 Chen etal (9) | 44Y/M 6cm liver nonfunctional CT:7.8cm enhanced Solid and yellowish-grey  Ectopic adrenocortical tumor resection ND
mass mass with clear margin oncocytic adenoma
NA
9 Ren et al (12) 72Y/F 3cm gastric wall nonfunctional CT:15 mm x 25 30 mm x 30 mm mass ectopic adrenal cortical tumor resection ND
mm abnormal with medium density adenoma
enhanced nodule NA
10 Zhouetal (6) | 77Y/M 30 cm in front of the nonfunctional CT:30 cm x 15 cm a30cmx15cm x 8 ectopic ACC tumor resection DF for 9
posterior x 8 cm tumor c¢m tumor months
peritoneum NA
11 Wright et al 68Y/M 3.5cm retroperitoneal nonfunctional CT: a 8.3x6.0x1.6 a tan, round, mass with ectopic ACC tumor resection, adjuvant DF for 24
(11) cm mass nodular heterogenous radiation (5000 cGy) and months
borders NA adjuvant mitotane therapy
12 Konstantinov | 55Y/F 25 mm spinal canal nonfunctional MRI: epidural a small knot at the base ectopic adrenocortical resection ND
et al (13) formation18x25 of the ponytail. NA adenoma
mm nodule

Y, year; D, day; M, male; F, female; ACC, adrenocortical carcinoma; ND, not described; DF, disease-free; NA, normal adrenal.
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adrenal gland from the coelomic mesothelium, thus allowing partial
incorporation into the adjacent organs (28).

Ectopic adrenal tissues may develop hyperplasia, adenoma, or
carcinoma, similar to normal tissues. Therefore, we speculate that
ectopic ACC in the lung of this present patient was caused by
dislocation or self-differentiation of mesenchymal cells in the
embryonic period, which then developed into carcinoma.

In conclusion, nonfunctional ectopic ACC in the lung is an
extremely rare neoplasm that can be easily misdiagnosed as
primary lung cancer or lung metastasis, both preoperatively and on
postoperative pathological examination. This report may provide
clues to clinicians and pathologists.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material. Further inquiries can be directed
to the corresponding author.

Ethics statement

The studies involving human participants were reviewed and
approved by Caoxian People’s Hospital. The patients/participants
provided their written informed consent to participate in this
study.Written informed consent was obtained from the individual
(s) for the publication of any potentially identifiable images or data
included in this article.

References

1. Else T, Kim AC, Sabolch A, Raymond VM, Kandathil A, Caoili EM. Adrenocortical
carcinoma. Endocr Rev (2014) 35:282-26. doi: 10.1210/er.2013-1029

2. Wajchenberg BL, Albergaria Pereira MA, Medonca BB, Latronico AC, Campos
Carneiro P, Alves VA. Adrenocortical carcinoma: Clinical and laboratory observations.
Cancer (2000) 88:711-36. doi: 10.1002/(SICI)1097-0142(20000215)88:4<711::AID-
CNCR1>3.0.CO;2-W

3. Erickson LA, Rivera M, Zhang J. Adrenocortical carcinoma: Review and update. Adv
Anat Pathol (2014) 210:151-9. doi: 10.1097/PAP.0000000000000019

4. Permana H, Darmawan G, Ritonga E, Kusumawati M, Miftahurachman M,
Soetedjo NN. An interesting case of hepatic adrenocortical carcinoma. Acta Med
Indones (2018) 50:257-9.

5. George C, Ioannis P, Dimitra-Rafailia B, Dimitrios G, Panagiotis S. Giant
nonfunctioning adrenal tumors: Two case reports and review of the literature. ] Med
Case Rep (2018) 12:335. doi: 10.1186/s13256-018-1876-8

6. Zhou DK, Liu ZH, Gao BQ, Wang WL. Giant nonfunctional ectopic adrenocortical
carcinoma on the anterior abdominal wall: A case report. World ] Clin cases (2019)
7:2075-80. doi: 10.12998/wjcc.v7.115.2075

7. Athani VS, Mulholland SG. Primary nonfunctioning adrenal tumors in adults.
Urology (1981) 18:131-3. doi: 10.1016/0090-4295(81)90421-0

8. Konstantinov AS, Shelekhova KV. Ectopic adrenal cortical adenoma in the spinal
canal: A case report and a review of the literature. Arkh Patol (2016) 78:44-8.
doi: 10.17116/patol201678344-48

9. Liu Y, Jiang YF, Wang YL, Cao HY, Wang L, Xu HT. Ectopic adrenocortical
adenoma in the renal hilum: A case report and literature review. Diagn Pathol (2016)
11:40. doi: 10.1186/s13000-016-0490-6

10. Chentli F, Terki N, Azzoug S. Ectopic adrenocortical carcinoma located in the
ovary. Eur ] Endocrinol (2016), 175(4):K17-23. doi: 10.1530/EJE-16-0224

Frontiers in Oncology

10.3389/fonc.2023.1100207

Author contributions

LN collected information, wrote the manuscript and literature
review; Z-FF and ZW provided figures and pathology review. AG,
SW, QD, YL and YS supervised the project and reviewed
the manuscript.

Funding

This work was supported by grants from the National Natural
Science Foundation of China (82103340 and 81902919) and the
Shandong Province Medicine and Health Science and Technology
Development Plan Project (N0:202009031334).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

11. Saygin I, Cakir E, Ercin ME, Eyuboglu I. Incidental retroperitoneal
oncocytoma (Ectopic oncocytic adrenocortical adenoma): Case report and review
of the literature. Indian ] Pathol Microbiol (2019) 62:132-5. doi: 10.4103/
IJPM.IJPM_58_18

12. Wright JP, Montgomery KW, Tierney J, Gilbert J, Solorzano CC, Idrees K. Ectopic
retroperitoneal adrenocortical carcinoma in the setting of lynch syndrome. Fam Cancer
(2018) 17:381-5. doi: 10.1007/s10689-017-0042-6

13. Aubert S, Wacrenier A, Leroy X, Devos P, Carnaille B, Proye C. Weiss System
revisited: A clinicopathologic and immunohistochemical study of 49 adrenocortical
tumors. Am ] Surg Pathol (2002) 26:1612-9. doi: 10.1097/00000478-200212000-
00009

14. Vaidya A, Nehs M, Kilbridge K. Treatment of adrenocortical carcinoma. Surg
Pathol Clin (2019) 12:997-1006. doi: 10.1016/j.path.2019.08.010

15. Cremaschi V, Abate A, Cosentini D, Grisanti S, Rossini E, Lagana M. Advances
in adrenocortical carcinoma pharmacotherapy: What is the current state of the art?
Expert Opin Pharmacother (2022) 23(12):1413-24. doi: 10.1080/14656566.2022.
2106128

16. Icard P, Goudet P, Charpenay C, Andreassian B, Carnaille B, Chapuis Y.
Adrenocortical carcinomas: Surgical trends and results of a 253-patient series from the
French association of endocrine surgeons study group. World ] Surg (2001) 25:891-7.
doi: 10.1007/s00268-001-0047-y

17. Tran TB, Postlewait LM, Maithel SK, Prescott JD, Wang TS, Glenn J. Actual 10-
year survivors following resection of adrenocortical carcinoma. J Surg Oncol (2016)
114:971-6. doi: 10.1002/js0.24439

18. Wadhwani N, Mais D, Kaushik D, Kitano M. A case of adrenocortical oncocytic
carcinoma arising in ectopic adrenal tissue: A multidisciplinary diagnostic challenge.
Ecancer Med Sci (2020) 14:1135. doi: 10.3332/ecancer.2020.1135

frontiersin.org


https://doi.org/10.1210/er.2013-1029
https://doi.org/10.1002/(SICI)1097-0142(20000215)88:4%3C711::AID-CNCR1%3E3.0.CO;2-W
https://doi.org/10.1002/(SICI)1097-0142(20000215)88:4%3C711::AID-CNCR1%3E3.0.CO;2-W
https://doi.org/10.1097/PAP.0000000000000019
https://doi.org/10.1186/s13256-018-1876-8
https://doi.org/10.12998/wjcc.v7.i15.2075
https://doi.org/10.1016/0090-4295(81)90421-0
https://doi.org/10.17116/patol201678344-48
https://doi.org/10.1186/s13000-016-0490-6
https://doi.org/10.1530/EJE-16-0224
https://doi.org/10.4103/IJPM.IJPM_58_18
https://doi.org/10.4103/IJPM.IJPM_58_18
https://doi.org/10.1007/s10689-017-0042-6
https://doi.org/10.1097/00000478-200212000-00009
https://doi.org/10.1097/00000478-200212000-00009
https://doi.org/10.1016/j.path.2019.08.010
https://doi.org/10.1080/14656566.2022.2106128
https://doi.org/10.1080/14656566.2022.2106128
https://doi.org/10.1007/s00268-001-0047-y
https://doi.org/10.1002/jso.24439
https://doi.org/10.3332/ecancer.2020.1135
https://doi.org/10.3389/fonc.2023.1100207
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Nie et al.

19. Ren PT, Fu H, He XW. Ectopic adrenal cortical adenoma in the gastric wall: Case
report. World ] Gastroenterol (2013) 19:778-80. doi: 10.3748/wjg.v19.i5.778

20. Chen], Wan X, LuY, Wang W, Zhao D, Lu Z. An ectopic adrenocortical oncocytic
adenoma in the liver highly mimicking hepatocellular carcinoma: Case report and
literature review. Diagn Pathol (2021) 16:58. doi: 10.1186/s13000-021-01097-0

21. Morinaga S, Aoki S, Tsuzuki T, Kanematsu K, Kawai N, Sato S, et al. Malignant
testicular unclassified sex cord stromal tumor: A case report. ] Med Case Rep (2022) 16
(1):406. doi: 10.1186/s13256-022-03640-z

22. Ye H, Ulbright TM. Difficult differential diagnoses in testicular pathology. Arch
Pathol Lab Med (2012) 136(4):435-46. doi: 10.5858/arpa.2011-0475-RA

23. Ugur Kiling AN, Bayramoglu Z, Unlii Y, Kegeli AM, Donmez M 1. Incidental
ectopic adrenal cortical tissue: Retrospective analysis of 16 patients. J Pediatr Urol (2021)
17:258.el1-e6. doi: 10.1016/j.jpurol.2020.12.027

Frontiers in Oncology

07

10.3389/fonc.2023.1100207

24. Shigematsu K, Toriyama K, Kawai K, Takahara O. Ectopic adrenal tissue in the
thorax: A case report within situ hybridization and immunohistochemical studies. Pathol
Res Pract (2007) 203:543-8. doi: 10.1016/j.prp.2007.03.006

25. Armin A, Castelli M. Congenital adrenal tissue in the lung with adrenal
cytomegaly. case report and review of the literature. Am J Clin Pathol (1984) 82:225-8.
doi: 10.1093/ajcp/82.2.225

26. Bozic C. Ectopic fetal adrenal cortex in the lung of a newborn. Virchows Arch A
Pathol Anat Histol (1974) 363:371-4. doi: 10.1007/BF00447848

27. Tritos NA, Cushing GW, Heatley G, Libertino JA. Clinical features and prognostic
factors associated with adrenocortical carcinoma: Lahey clinic medical center experience.
Am Surg (2000) 66:73-9. doi: 10.1177/000313480006600115

28. Anderson JR, Ross AH. Ectopic adrenal tissue in adults. Postgrad Med J (1980)
56:806-8. doi: 10.1136/pgm;.56.661.806

frontiersin.org


https://doi.org/10.3748/wjg.v19.i5.778
https://doi.org/10.1186/s13000-021-01097-0
https://doi.org/10.1186/s13256-022-03640-z
https://doi.org/10.5858/arpa.2011-0475-RA
https://doi.org/10.1016/j.jpurol.2020.12.027
https://doi.org/10.1016/j.prp.2007.03.006
https://doi.org/10.1093/ajcp/82.2.225
https://doi.org/10.1007/BF00447848
https://doi.org/10.1177/000313480006600115
https://doi.org/10.1136/pgmj.56.661.806
https://doi.org/10.3389/fonc.2023.1100207
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Nonfunctional ectopic adrenocortical carcinoma in the lung: A case report and literature review
	Introduction
	Case report
	Clinical findings
	Pathological findings
	Treatment and follow-up
	Ethics statement
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


