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This case report describes an uncommon presentation of lung adenocarcinoma, which appeared as a skull
mass. While not the first reported case in medical literature, it is still a rare occurrence for lung
adenocarcinoma to present in this manner. This report focuses on the clinical presentation and treatment of
an elderly male patient who had a progressively enlarging and painful skull mass. The initial imaging
revealed an about 5 cm soft tissue mass at the dorsal midline of the parietal-occipital bone. Subsequent
imaging identified a lung mass, and a biopsy of the skull bone confirmed that the mass was metastatic
adenocarcinoma originating from the lung. For treatment, the patient underwent occipital partial resection
of the mass, followed by wire mesh cranioplasty. Chemotherapy and external beam radiotherapy were
administered to alleviate symptoms and control the spread of cancer. Lung carcinoma with distant
metastasis is generally associated with a poorer prognosis. However, some supporting data suggest that early
detection and aggressive management play crucial roles in preventing further metastasis and improving the
patient's quality of life and overall survival rate. Skull bone metastasis from lung cancer is indeed a rare
phenomenon, and cases like these contribute valuable knowledge to the field. By reporting such cases,
healthcare professionals can gain a better understanding of the clinical manifestations, diagnostic
challenges, and appropriate management strategies for these uncommon occurrences. This case report
underscores the significance of maintaining a high index of suspicion and utilizing a multimodality
approach to diagnose rare instances of calvarial metastasis.
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Introduction

Calvarial lesions are common in medical practice and can be either benign or malignant. Among the
different possibilities, it is essential not to overlook the potential for malignancy. The skull serves as a
frequent site for cancer metastases, where tumors from distant parts of the body spread through the
bloodstream. These metastases often manifest as multiple lytic lesions, causing pain and involving adjacent
soft tissues [1]. With an overall survival rate of only 5-11 months after diagnosing a metastatic skull tumor in
patients with lung cancer [2], identifying the primary cause can prove daunting, especially when initial
symptoms appear to be associated with distant metastasis.

To navigate such complexities, physicians must adopt a comprehensive approach, considering factors like
the patient's age, medical history, and imaging studies to arrive at an accurate diagnosis [3]. Early detection
is vital, enabling prompt initiation of systemic therapies like chemotherapy, participation in clinical trials,
or palliative care, all of which play crucial roles in managing symptoms and controlling the spread of cancer
to distant sites.

In this case report, we describe a case of an elderly male who presented with a headache caused by a skull
mass, the initial and unexpected manifestation of lung metastasis that drew medical attention.

Case Presentation

A 68-year-old Hispanic male presented with a one-month history of a progressively enlarging and painful
head mass. The patient reported accompanying headaches, which prompted him to seek medical
evaluation. Upon admission, the patient provided his medical record, which included a head computed
tomography (CT) scan that had been performed in his country of origin two weeks prior to his arrival at the
hospital.

The CT scan revealed a soft tissue mass measuring 39 x 32 mm located at the dorsal midline of the parietal-
occipital bone. However, it was noted that the patient had not reviewed the results of the CT scan before
coming to the USA. His past medical history was significant for chronic obstructive pulmonary disease with a
social history of 40-pack-year smoking.

Upon presentation, the patient denied having nausea, seizures, loss of consciousness, cough, or shortness of
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breath. On physical examination, he was vitally stable. There was a palpable, round, non-pulsatile, tender
mass measuring 5 x 2 cm on the occipital area of the head. The examination of the other systems was
unremarkable. Laboratory testing, which included a complete blood count, renal function test, liver function
test, and serum electrolyte levels, did not yield any abnormalities.

A CT scan of the head without contrast revealed a 5 cm soft tissue mass located at the dorsal midline
parietal-occipital bone (Figures /A, 1B). The mass was observed to extend into the epidural space and invade
the superior sagittal sinus. Given the rapid growth of the head mass and the imaging findings, our initial
differential diagnosis considered the possibilities of metastatic disease and multiple myeloma. Serum
protein electrophoresis (SPEP) was negative. Consequently, the patient was started on levetiracetam to
prevent seizures and referred to the neurosurgery department for further evaluation and management.

FIGURE 1: CT head without contrast

5.0 x 4.2 x 3.3 cm of soft tissue mass centered within the dorsal midline parietal-occipital bone with extension into
the epidural space and invasion of the superior sagittal sinus. The mass slightly compresses the underlying
parietal and occipital cortex without associated vasogenic edema.

To assess for metastasis, a comprehensive CT scan of the chest, abdomen, and pelvis with contrast was
performed. The scan revealed a lobulated solid mass measuring 4.8 x 4.2 x 4.6 cm in the right upper lobe of
the lung (Figure 2A), along with a lytic lesion and pathologic fracture on the posterior aspect of the right 7th
rib, a 3 cm soft tissue mass over the right 11th rib (Figure 2B), a small lytic lesion on the right iliac wing
(Figure 3A), and on the right sacral ala (Figure 3B). There were no remarkable abnormalities in other
internal organs such as thyroid glands, prostate, or kidney on the CT scans. An MRI of the brain without
contrast was conducted to see surrounding structure involvement. It showed a lytic mass centered in the
posterior midline parietal and occipital bone, measuring approximately 5.1 x 2.6 x 4.0 cm (craniocaudal by
anteroposterior by transverse) (Figures 4A, 4B). The mass had eroded through the inner and outer tables of
the skull, extending into the epidural space and overlying subcutaneous fat.

FIGURE 2: CT chest with contrast

(A) 4.8 x 4.2 x 4.6 cm lobulated solid mass right upper lobe contiguous with the pulmonary hila. (B) Lytic lesion
posteriorly right 7th rib with pathologic fracture.
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FIGURE 3: CT abdomen pelvis with contrast

(A) Small lytic lesion in the right iliac wing, and 3.5 cm lytic lesion. (B) Right sacral ala without fracture

FIGURE 4: MRI brain without contrast

(A) Anterior displacement of the superior sagittal sinus, without evidence of sinus invasion. (B) 5 cm lytic mass
centered in the posterior midline parietal and occipital bone eroding through the inner and outer table. Mild
extension into the epidural space with mild mass effect on the parietal lobe.

As a result, the patient was referred to interventional radiology for a biopsy of the skull mass. The day after
the biopsy, the patient underwent occipital mass resection with wire mesh cranioplasty. Afterward,
immunohistology revealed positive CK7 and CK 20 staining and negative TTF1 staining with PD-L1,
suggesting a lung origin of metastatic adenocarcinoma. Next-generation sequencing was remarkable for a
co-mutation of KRAS and STK11. The patient's lung cancer was staged as Stage IVB (cT2b, cNO, pM1c) based
on the American Joint Committee on Cancer (AJCC) 8th Edition criteria. Given that the patient has
untreated pulmonary mass with multiple bone metastases without brain parenchymal invasion, a decision
was made to provide systemic chemotherapy prior to offering palliative external beam radiotherapy in order
to treat the underlying disease and potentially reduce the overall tumor burden. However, after the first
cycle of pembrolizumab, carboplatin, and pemetrexed, the patient developed neutropenia. The patient
refused further chemotherapy and radiation therapy and returned to his home country, leading to the loss of
follow-up.

Discussion

Soft tissue masses in the head can be linked to infections, benign tumors, and malignant tumors [4]. Certain
features such as a large size (>5 cm), sudden onset or rapid growth, firm consistency, and adherence to
surrounding structures raise concerns about the possibility of malignancy [5]. In the case presented here,
considering the patient's extensive smoking history, age, and the rapid growth rate of the skull lesion with a
significant size of 5 cm and firm characteristics, our suspicions lean more toward malignant lesions.
Consequently, additional investigations were undertaken, including further imaging studies and a biopsy.

Skull malignant lesions encompass metastases, multiple myeloma, osteosarcoma, chordoma, and
chondrosarcoma [5]. Each malignant skull lesion has specific imaging characteristics (Table 1) [1].
Considering that osteosarcoma typically displays an aggressive periosteal reaction, and both chordoma and
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Skull lesion

Multiple
myeloma

Osteosarcoma

Metastases

Chordoma

Chondrosarcoma

chondrosarcoma commonly involve the skull base, we narrowed down our list of possible diagnoses to
include metastases and multiple myeloma, the latter of which can manifest as a solitary plasmacytoma [1].
Given negative SPEP results, we suspect metastases to be more likely.

Location in the
skull

Calvarium, rarely in
skull base

Most frequently in
the calvarium then
the skull base.

Any layer of the skull

Skull base, midline

Skull base,
paramidline

CT

Osteolytic lesions without sclerotic rim,
“punched-out lesions”.

Lytic lesion, ill-defined borders.
Aggressive periosteal reaction. Variable
amount of osteoid matrix.

Lytic, sclerotic, or mixed depending on
the primary tumor.

Lytic destructive expansile lesion of the
clivus.

Osteolytic lesion. Chondroid matrix with
“rings and arcs”.

MRI

Hypointense T1, hyperintense T2. “Salt and
pepper marrow infiltration” is the most common
pattern. Typically enhance.

Variable appearance.

Hypol/isointense T1, hyperintense T2. Typically
enhance (unless sclerotic).

Hypointense T1, lobules of high signal on T2.
Heterogeneous enhancement.

Hypol/isointense T1, hyperintense T2. “Whorls of
enhancement”.

TABLE 1: Salient features of malignant skull lesions on CT and MRI

Metastases are the most common malignant bone tumors in adults and are usually diagnosed in the context
of a known primary tumor [6]. Bone metastases are frequently secondary to breast (54.9%), lung (14.3%),
prostate (6.3%), malignant lymphoma (5.1%), kidney, and thyroid cancers in adults [2]. However, in rare
cases, they may represent the initial manifestation of an unknown cancer. In our case, the skull metastasis
was secondary to lung adenocarcinoma which was the first presenting sign of lung cancer. This occurrence is
rare, with only a few reported cases in the literature [7-10]. Among primary lung cancer cases, the most
prevalent histological types were adenocarcinoma (58%), followed by small cell carcinoma (18%), squamous
cell carcinoma (8%), large cell carcinoma (8%), and unknown (8%) [2].

The definitive diagnosis is only available via histopathological examination coupled with
immunohistochemistry (also known as tissue diagnosis) [2]. In this case, the immunohistochemistry of the
biopsy from the skull mass showed positive CK7, negative TTF1, and negative CK 20, suggesting the
possibility of metastatic adenocarcinoma [11]. However, a negative TTF1 result does not definitively confirm
its origin in the lung [11]. To further investigate potential primary origins, additional markers such as CDX2,
NKX3.1, and PODXL-1 were stained during the surgical pathology process, aiming to explore the possibility
of the colon, prostate, or kidney as the primary source [12]. The results were inconclusive in determining the
specific site of origin. Therefore, a Tumor Board review was conducted, and the diagnosis of metastatic
adenocarcinoma originating from the lung was confirmed through clinical and radiographic correlation. This
decision took into account that lung adenocarcinoma can present with negative TTF-1 and that there were
no other identifiable primary lesions [11].

According to the current NCCN guidelines, for the staging of lung cancer, a brain MRI with contrast and an
FDG PET/CT scan for pre-treatment evaluation are recommended. Additionally, there is evidence that FDG-
PET scanning has been shown to alter the management of approximately 20-30% of patients, primarily by
upgrading the disease stage and reducing the occurrence of unnecessary thoracotomies by half [13].
However, the guidelines do not advocate the use of PET scanning for clinical Stage IV patients who already
have confirmed disseminated distant metastatic disease. In our case, an MRI without contrast was
conducted, because this was not done for staging cancer but as part of a pre-surgical evaluation for
neurosurgery.

Regarding bone metastases, approximately 20-30% of NSCLC patients present with bone metastases at the
time of diagnosis known as synchronous bone metastasis (SBM), while 35-60% of them develop it during the
course of the disease, termed metachronous bone metastasis (MBM) [2,6]. Compared to lung cancer patients
with MBM, patients with SBM often exhibit a significant tumor burden and complex physiological
disruptions [14]. Median survival for SBM patients is reported to be between 5 and 11 months [2,7,15]. As
such, it is crucial for clinicians to remain vigilant in detecting suspected malignant skull lesions as early as
possible and to provide aggressive treatments to enhance the patient's quality of life. Early detection and
proactive intervention can lead to better outcomes and improved well-being for these patients.
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The most common sites of metastasis in lung cancer are the spine, pelvis, and ribs, accounting for the
majority of cases [16]. However, skull involvement is relatively infrequent and observed in only about 3% of
cases [8]. In the context of bone metastasis in lung cancer, adhesion molecules, particularly vascular cell
adhesion protein-1, play a significant role in facilitating interactions between lung cancer cells and bone
cells. This interaction initiates changes in the bone microenvironment [17] which activates osteoclasts,
leading to bone degradation [16], and then to pathological fractures. It can also result from metastatic bony
deposits, known as skeletal-related events [18]. These events can significantly impact the patient's quality of
life due to severe bone pain and require appropriate management and intervention to alleviate pain and
prevent further complications.

Generally, the treatment modalities for patients with skull metastasis include irradiation, chemotherapy,
targeted therapy, bisphosphonate, and surgical removal [19]. Notably, patients exhibiting signs of dura
infiltration and related neurological deficits should be offered neurosurgical therapy and then should be
followed by chemotherapy for primary lung lesions [19]. In case total excision of the lesion is not possible,
radiotherapy is another option for treatment as illustrated in this case [7]. Although surgical removal can be
challenging, especially if vital structures such as the dural sinuses are involved [7], early surgical removal is
often recommended due to the infiltrative progression of tumors in the calvaria, and postoperative
radiotherapy and chemotherapy may also be beneficial [15].

Despite lung carcinoma with distant metastasis being recognized as a poor predictor of survival [10],
numerous reports have shown that patients with solitary metastasis experienced an improved rate of
survival when the metastatic lesion was excised and treated with aggressive chemotherapy and radiotherapy
[7-9]. Even in cases of multiple site metastasis, early detection and surgical removal of metastatic skull
lesions are suggested to prevent or delay the cancer's further progression to other locations [9].

Conclusions

Being vigilant and thorough in the evaluation of soft tissue masses in the head region, especially in patients
with concerning symptoms, can lead to early diagnosis and timely intervention. Early detection and
aggressive treatment approaches may improve survival rates in cases of solitary metastasis, and prompt
management is particularly crucial in the context of rapidly growing skull metastases of lung cancer.

This specific case report highlights the rare occurrence of lung adenocarcinoma presenting as skull
metastasis, contributing valuable knowledge to understand cancer's diverse manifestations. Reporting such
cases is crucial to enhance medical understanding and address diagnostic challenges in advanced-stage lung
cancer.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived 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

Jaha Oh and Eunhee Choi contributed equally to the work and should be considered co-first authors.

References

1.  Gomez CK, Schiffman SR, Bhatt AA: Radiological review of skull lesions. Insights Imaging. 2018, 9:857-82.
10.1007/s13244-018-0643-0

2. Mitsuya K, Nakasu Y, Horiguchi S, et al.: Metastatic skull tumors: MRI features and a new conventional
classification. ] Neurooncol. 2011, 104:239-45. 10.1007/s11060-010-0465-5

3. UggaL, Cuocolo R, Cocozza S, et al.: Spectrum of lytic lesions of the skull: a pictorial essay . Insights
Imaging. 2018, 9:845-56. 10.1007/s13244-018-0653-y

. Leung LK: Differential diagnosis of soft scalp lumps . BMJ Case Rep. 2011, 2011: 10.1136/bcr.07.2011.4492

5. Feger], Bell D, Weerakkody Y: Soft Tissue Mass.

6. Katakami N, Kunikane H, Takeda K, et al.: Prospective study on the incidence of bone metastasis (BM) and
skeletal-related events (SREs) in patients (pts) with stage IIIB and IV lung cancer-CSP-HOR 13. ] Thorac
Oncol. 2014, 9:231-8. 10.1097/]T0.0000000000000051

7. Altalhy A, Maghrabi Y, Almansouri Z, Baeesa SS: Solitary skull metastasis as the first presentation of a
metachronous primary lung cancer in a survivor from pancreatic cancer. Case Rep Oncol Med. 2017,
2017:5674749. 10.1155/2017/5674749

8.  Turner RC, Lucke-Wold BP, Hwang R, Underwood BD: Lung cancer metastasis presenting as a solitary skull
mass. ] Surg Case Rep. 2016, 2016: 10.1093/jscr/rjw116

2023 Oh et al. Cureus 15(7): €42399. DOI 10.7759/cureus.42399 50f6


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1007/s13244-018-0643-0
https://dx.doi.org/10.1007/s13244-018-0643-0
https://dx.doi.org/10.1007/s11060-010-0465-5
https://dx.doi.org/10.1007/s11060-010-0465-5
https://dx.doi.org/10.1007/s13244-018-0653-y
https://dx.doi.org/10.1007/s13244-018-0653-y
https://dx.doi.org/10.1136/bcr.07.2011.4492
https://dx.doi.org/10.1136/bcr.07.2011.4492
https://doi.org/10.53347/rID-150220
https://dx.doi.org/10.1097/JTO.0000000000000051
https://dx.doi.org/10.1097/JTO.0000000000000051
https://dx.doi.org/10.1155/2017/5674749
https://dx.doi.org/10.1155/2017/5674749
https://dx.doi.org/10.1093/jscr/rjw116
https://dx.doi.org/10.1093/jscr/rjw116

Cureus

10.

11.

12.

13.

14.

15.

16.

Hao X, Shishuai W, Xiaopeng Guo, et al.: Calvarial metastasis of lung cancer: a case report and literature
review (Preprint). Research square. 2021,

Pal S, Biswas B, Biswas RR, Pradhan R, Sharma A: Calvarial metastasis from adenocarcinoma of lung: an
uncommon initial presentation diagnosed by cytology. ] Cancer Res Ther. 2020, 16:935-7.
10.4103/jcrt.JCRT_1285_16

Su YC, Hsu YC, Chai CY: Role of TTF-1, CK20, and CK7 immunohistochemistry for diagnosis of primary and
secondary lung adenocarcinoma. Kaohsiung ] Med Sci Actions. 2006, 22:14-9. 10.1016/51607-
551X(09)70214-1

Gurel B, Ali TZ, Montgomery EA, et al.: NKX3.1 as a marker of prostatic origin in metastatic tumors . Am |
Surg Pathol. 2010, 34:1097-105. 10.1097/PAS.0b013e3181e6¢bf3

Quint LE: Staging non-small cell lung cancer. Cancer Imaging. 2007, 7:148-59. 10.1102/1470-
7330.2007.0026

Fleckenstein J, Petroff A, Schéfers HJ, Wehler T, Schépe J, Riibe C:  Long-term outcomes in radically treated
synchronous vs. metachronous oligometastatic non-small-cell lung cancer. BMC Cancer. 2016, 16:348.
10.1186/512885-016-2379-x

Guo X, Ma W, Wu H, et al.: Synchronous bone metastasis in lung cancer: retrospective study of a single
center of 15,716 patients from Tianjin, China. BMC Cancer. 2021, 21:613. 10.1186/512885-021-08379-2

Luo Q, Xu Z, Wang L, Ruan M, Jin G: Progress in the research on the mechanism of bone metastasis in lung
cancer. Mol Clin Oncol. 2016, 5:227-35. 10.3892/mco0.2016.917

Sun JM, Ahn JS, Lee S, et al.: Predictors of skeletal-related events in non-small cell lung cancer patients
with bone metastases. Lung Cancer. 2011, 71:89-93. 10.1016/j.lungcan.2010.04.003

Pruksakorn D, Phanphaisarn A, Settakorn J, et al.: Prognostic score for life expectancy evaluation of lung
cancer patients after bone metastasis. ] Bone Oncol. 2018, 10:1-5. 10.1016/.jb0.2017.10.001

Stark AM, Eichmann T, Mehdorn HM: Skull metastases: clinical features, differential diagnosis, and review
of the literature. Surg Neurol. 2003, 60:219-25. 10.1016/50090-3019(03)00269-6

2023 Oh et al. Cureus 15(7): €42399. DOI 10.7759/cureus.42399

6 0of 6


https://doi.org/10.21203/rs.3.rs-499259/v1
https://dx.doi.org/10.4103/jcrt.JCRT_1285_16
https://dx.doi.org/10.4103/jcrt.JCRT_1285_16
https://dx.doi.org/10.1016/S1607-551X(09)70214-1
https://dx.doi.org/10.1016/S1607-551X(09)70214-1
https://dx.doi.org/10.1097/PAS.0b013e3181e6cbf3
https://dx.doi.org/10.1097/PAS.0b013e3181e6cbf3
https://dx.doi.org/10.1102/1470-7330.2007.0026
https://dx.doi.org/10.1102/1470-7330.2007.0026
https://dx.doi.org/10.1186/s12885-016-2379-x
https://dx.doi.org/10.1186/s12885-016-2379-x
https://dx.doi.org/10.1186/s12885-021-08379-2
https://dx.doi.org/10.1186/s12885-021-08379-2
https://dx.doi.org/10.3892/mco.2016.917
https://dx.doi.org/10.3892/mco.2016.917
https://dx.doi.org/10.1016/j.lungcan.2010.04.003
https://dx.doi.org/10.1016/j.lungcan.2010.04.003
https://dx.doi.org/10.1016/j.jbo.2017.10.001
https://dx.doi.org/10.1016/j.jbo.2017.10.001
https://dx.doi.org/10.1016/S0090-3019(03)00269-6
https://dx.doi.org/10.1016/S0090-3019(03)00269-6

	Metastatic Lung Adenocarcinoma: A Case of Unusual Presentation With a Skull Mass
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: CT head without contrast
	FIGURE 2: CT chest with contrast
	FIGURE 3: CT abdomen pelvis with contrast
	FIGURE 4: MRI brain without contrast

	Discussion
	TABLE 1: Salient features of malignant skull lesions on CT and MRI

	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


