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Introduction 

This is a case report with an elaboration of a 67-year-old Middle Eastern, heavy-smoker male. He presented 

with two separate malignancies:  

1. SQUAMOUS non-small cell lung cancer with a KRAS G12c mutation  

2. ADENOCARCINOMA of unknown origin, biopsied from a lesion in the left perinephric fat. 

 

In February 2023, this patient presented with a painful right iliac bone mass, 6.0x5.5x5.0cm. A core biopsy 

showed metastatic carcinoma of epithelial origin. 

 

Fig.1: Iliac bone 

Fig1:  

• Biopsy from the right iliac bone showing metastatic carcinoma.  

• The tumor cells had a single-cell pattern and were set in a stroma with a dense lymphocytic infiltrate 

(High TILS*). They had an epithelioid appearance, abundant eosinophilic cytoplasm, and 

pleomorphic nuclei with prominent nucleoli.  

• They expressed epithelial markers (Pan CK, HMWCK, CK7, CK8/18, CEA) and HepPar1 (a marker 

of hepatocyte differentiation).  
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• However, Glypican 3 and AFP were negative (thus ruling out hepatocellular origin). The other 

negative markers were p63, SMA, Desmin, Myogenin, CD31, CD34, LCA, HMB45, S100 and 

CK20.  

*(TILs: Tumor-infiltrating lymphocytes). 

 

Fig.2: Iliac bone, IHC of pan-CK reflecting an epithelial origin. 

 

As described in figure 1, the right iliac bone showed metastatic carcinoma positive for panCK, HMWCK, 

CK7, CK8/18, CEA and HEPAR1 (focal).  Possible primary sites included pancreaticobiliary, upper 

gastrointestinal tract and lung. See the details of figure 1. 

We searched for the primary site of the tumour. Investigations included (not in order): 

 Tumour markers were:  CEA=7.4ng/mL, PSA=0.951ng/mL, AFP= 1.82IU/mL) 

 Prostatic US was normal, homogenous without focal masses and an intact capsule 

 Colonoscopy was also normal.  

 CT showed a left pleural-based mass, 4x3x2 cm with multiple hepatic lesions. There was a right 

adrenal lesion 3.4x2.0 cm. 
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Based on the CT findings, a lung primary was suspected. A lung core tissue biopsy was taken on the 28th 

of March. It revealed non-small cell lung cancer; most likely a poorly differentiated SQUAMOUS cell 

carcinoma (SCC). The background stroma was desmoplastic with a near absence of associated chronic 

inflammation, there was no tumour infiltrating lymphocytes (TILs). 

Fig. 3: lung biopsy 
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Fig.4: lung biopsy 

Fig.5: lung biopsy with IHC of p40 

It was positive for p40, p63, D2-40 (80%), Calretinin (40%), CK, CK7 and Synaptophysin.  

It was negative for TTF1, S100, Melan A, WT1, INSM1, CD56, PSA, NKX3.1, AFP and CD30.  The 

diffuse strong positivity for p40 made it unlikely to be an adenocarcinoma, since p40 is present in <5% of 

lung adenocarcinomas and only show a focal expression, if present.  

PD-L1 IHC 22C3 pharmDx result: Tumor Proportion Score (TPS) 0%.  

Oncomine Comprehensive Assay (DNA) showed: KRAS: c.34G>T, p.(G12C).  

Oncomine Comprehensive Assay (RNA): NO REARRANGEMENT DETECTED.  

Microsatellite Instability Status: Stable (MS-S). 
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Fig.6: lung biopsy with IHC of calretinin 

 

It's important to mention that the result of the prior biopsy from the right iliac bone mass shows a different 

morphology (single scattered cells) and immunoprofile (CEA+, p63-) from the lung mass.   

However, the case was initially taken as a stage 4 KRAS G12c mutant squamous lung cancer G12c with 

adrenal and bony metastasis.   

1st line (from 23rd March to 14th July): He underwent 6 cycles of nab-paclitaxel and carboplatin and 

Atezolizumab was added once it was available on the May 4, 2023. He was also started on denosumab on 

April 13, 2023. 

On May 14, 2023, a re-evaluation CT showed a stable disease. Thus, the treatment was continued for a total 

of 6 cycles. 

On July 17,2023, a re-evaluation CT scan after 6 cycles of chemotherapy-immunotherapy showed stable 

lung mass (4.3x2.9x5.3 cm compared to 4.9x3.2x5.4 cm). There were no other suspicious metastatic 

pulmonary nodules.  

However, there was a progressive nodule in the left perinephric fat, inseparable from the perinephric fascia, 

1.6x1.3 cm (compared to 0.5 cm previously). There was also a progression of the right iliac bone lesion, 

which was 5.7x4x7.6 cm but is now 6.4x5.1x8.7 cm. It was infiltrating the right iliac bone and the right 

psoas muscle. 
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So, despite the stability of the disease, there was a progression of the right iliac bone and a new lesion in 

the left perinephric fat. This was odd for lung cancer. So, we took a biopsy from the single progressive left 

perinephric lesion. 

 

Fig.7: Left perinephric fat lesion. 
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Fig.8: Core biopsy from the left perinephric fat lesion. 

Pan-CK highlighting the tumor cells in the left perinephric fat lesion. 

 

The biopsy from the left perinephric lesion revealed deposits of an adenocarcinoma with remarkably similar 

morphology (nested and sheet-like pattern) (pink) and immunophenotypical characteristics to the prior bone 

biopsy viz. it too expressed epithelial markers (CK7, CK19)and HepPar1 (while still being negative for 

Glypican 3, TTF1, Napsin A, p63, p40, RCC, CD10, PSA, Calretinin, Melan A, Synaptophysin, 

chromogranin and CK20). 
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 Based on the perinephric lesion and bone biopsies, in view of the positivity for CK7 and CK19, a 

primary from the upper aero digestive tract or pancreaticobiliary tract was suggested. HepPar1 may 

be expressed in non-hepatic carcinomas and should be interpreted with caution. The extensive IHC 

panel ruled out primaries from liver, lung, kidney, prostate, lower gastrointestinal tract, melanoma, 

PEComa, neuroendocrine tumors and squamous cell carcinoma (SCC). 

 

So, the patient had a SQUAMOUS lung lesion and an ADENOCARCINOMA from the left perinephric 

region. Suspecting a second malignancy, namely a gastrointestinal malignancy, on July 3,2023 a second 

colonoscopy was performed. It revealed a 4 mm sessile polyp in the mid transverse colon, 10 mm 

pedunculated polyps in the sigmoid colon, and 2 – 4 mm sessile polyps in the rectum. All were 

histopathologically benign.  

Meanwhile, the CEA increased from 7.44 ng/ml to 23.81 ng/ml between march to July (see graph 1). 

As we were treating two different cancers, the following regimens were given: 

 atezolizumab as maintenance for the squamous lung cancer (assumed stage 4 due to the adrenal 

metastasis) 

 Carboplatin and Gemcitabine (we considered it 2nd line chemotherapy), 4 cycles from September 

14, 2023 to November 23,2023. We could not use taxanes as it has already been used. Gemcitabine 

covers gastrointestinal malignancies. 

 

As the colonoscopy was negative, still in search of the primary source of the adenocarcinoma, an 18 FDG 

PET/CT scan was performed on October 3, 2023: bulky thyroid lobes with SUVmax 2.7. There were two 

FDG-avid nodules in the left parotid gland (SUVmax 8.5). Same pleural based left lung mass with SUVmax 

17. Hypodense hepatic focal lesions, most likely cysts. Bilateral adrenal nodules with SUV max 20.2 on the 

right side. The left peri-nephric nodule was 1.6x1.3 cm (SUVmax 34). There was prostatic enlargement. 

Right iliac bone lesion SUVmax 24.9.  

An ultrasound of the parotid demonstrated a benign lesion that can only be locally aggressive. A surgery 

was not advised as the patient was on chemotherapy for a more aggressive pathology. 
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Hepatic and abdominal MRI: several lesions consistent with liver cysts. The largest cyst was in segment 

Iva, 2.6x1.8 cm. It had a haemorrhage. No other hepatic lesions. The pancreas and spleen were normal. 

Malignant left peri-nephric lesion. 

Therefore, a primary source from the colon or biliary system could not be proven. A repeat colonoscopy 

(third time) did not reveal anything suspicious. 

PET scan 

At that time, CEA=8.89, CA19-9=34.96. 

Otherwise, the patient had no cutaneous lesions suggestive of melanoma. 

Note that denosumab was discontinued on October 26, 2023, due to a dental infection. 

On December 6,2023, a CT after 4 cycles: stability of the left lung mass, 4.2x2x4.5 cm. No mediastinal, 

hilar, or axillary lymphadenopathy. Stable non-enhancing hepatic lesions. There was a significant 

progression of a right adrenal nodule, from 3.3x2.3cm in July 17th to 4.4x3.3 cm. Bowel loops were 

unremarkable. Stable mesenteric, para-aortic, pelvic and inguinal lymph nodes. Significant progression of 

the perinephric fat nodule from 1.6cmx1.3cm to 4.5x3.7cm. Another new nodule along the right peri-nephric 

fat measuring 8mm. There was a progression of right iliac bone lesion from 6.4x5x9.1cm to 7x5.2x9.6cm. 
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Between October and December, CEA increased from 8.89 ng/ml to 26.29 ng/ml. CA19-9 also increased 

from 34.96 u/ml to 431.17 u/ml.  

3rd line from December 12th to January 23rd, 2024: FOLFOX was started to cover an adenocarcinoma of 

unknown origin with elevated CA19-9 and CEA. Atezolizumab was continued as the lung lesion was 

responding.  

While on FOLFOX, the patient had significant weight loss and anemia requiring many transfusions and was 

eventually put on EPO injections. 

Since the MUO was progressing despite three lines of chemotherapy and immunotherapy, a liquid biopsy 

was done using Oncomine Pan-Cancer Cell-Free Assay (DNA). It revealed the same KRAS G12c mutation 

which was found initially in the lung tissue biopsy. No other mutation was found. 

On January 30,2024, a CT-scan: cerebral metastasis in the right parieto-occipital lobe, left occipital pole, 

and midline. Slight progression of the left lung lesion 5.4x2x6cm. Progression of the right adrenal gland 

5x4 cm compared to 4.3x3x4cm. The nodule in the left renal space is progressing, from 5.2x5 cm to 4.9x3.5 

cm.  

4th line: Docetaxel. He underwent stereotaxic radiotherapy to the cerebral lesions in February 2024 and was 

started on docetaxel. 

The patient continued to deteriorate and treatment was stopped. Regarding the KRAS G12c mutation, 

sotorasib was not available and could not be accessed from abroad. 

The patient eventually passed away on the 8th July 2024. 
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Graph 1: CEA throughout treatment. 
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Discussion 

This case is odd, and the histopathologies were revised several times. There are several points to look for: 

Could it be that the histopathological diagnosis was inaccurate? And that the patient had one cancer: lung 

cancer?  

 This is unlikely. The lung tumor had a nested morphology with a diffuse p40 and p63 (Supporting 

a squamous origin).  

 The tumor deposits in the bone and the peripheral flat looked histology and immunophenotypically 

different from the lung they were epithelioid with a large nuclei and single cell and dyscohesive 

sheet like pattern. Additionally, they were negative or p40 and p63 like adenocarcinomas from the 

upper aerodigestive tract or pancreaticobillary tract, they expressed CK, CK7, CK19 and CK8/18.  

 Lung cancer with perinephric fat lesion is uncommon, specially that the perinephric lesion and bone 

were similar in morphology and progressing on chemo-immunotherapy, while the lung cancer was 

stable. 

 The high CEA is uncommon in lung cancer. 

 CT scan, PET scan, MRI, three colonoscopies, US prostate, skin examination failed to show the 

digestive origin of the tumour. 

 The fact that the KRAS G12c mutation was in a squamous and not adenocarcinoma is uncommon, 

yet, we have no evidence to say that the lung tumour was an adenocarcinoma and not a squamous 

carcinoma. 

 

 - Is immunotherapy useful in MUO?  

 This is interesting because the use of immunotherapy in MUO is recent. The promising effect of 

immunotherapy to treat malignancies of unknown origin has been discussed in several studies by E. 

Rassy et al [1,2]. and in a case report by X. Huang et al [2]. The use of immunotherapy in 

gastrointestinal-like MUO as a first-line setting was suggested in an article by T. Fuereder [3]. 

 Despite this patient receiving immunotherapy in a first-line setting, he progressed. 

 PDL-1 in the lung biopsy was zero per cent, this is uncommon for lung cancers with KRAS G12c 

mutation. PDL-1 was not measured in the MUO.  
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-IS MMR useful in MUO? 

The MMR was stable in the lung. The TILs was high in the bone and retroperitoneum but low in the lung, 

which was expected given the mutation. This patient was also a heavy smoker, which usually resulted in a 

better response to immunotherapy. So, in this case, the stable MMR correctly predicted that the patient’s 

MUO did not respond to atezolizumab.  

 Could it be that the KRAS G12c mutation played a role in the lack of efficacy of the immunotherapy? 

Should biomarkers like TILS and MMR be standardized in MUO? 

 The KRAS G12c mutation was seen in the blood NGS and the lung tissue biopsy. The lack of 

response to immunotherapy could be due to the KRAS G12c mutation. The patient could not receive 

a KRAS G12c inhibitor because of the lack of resources and high cost.  

 Did the patient pass away from the lung cancer or from the MUO? He developed cerebral metastasis 

towards the end of the disease, which is more common in lung cancer compared to MUO. However, 

MUO generally has a worse prognosis and the CEA was rising. A picture of his X-ray, lung CT and 

perinephric lesion on CT before death are provided below. You can clearly see that the lung tumour 

was not locally progressing. It is more likely that he passed away from the MUO. Also, you can see 

that towards the end of the disease, he developed suspicious subcutaneous soft tissue nodules in the 

right gluteal region, uncommon to lung cancer . 
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                            Fig 9: Xray before death  

Fig 10: CT chest before death 
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Fig 11: CT abdomen 

- Is it normal that so much funding goes to new drugs, yet only a fraction of society can assess it? Would 

the prognosis have been different if the patient had access to anti-KRASG12c inhibitors? In such an odd 

presentation, it is difficult to be sure. 
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