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Abstract
Background

Spread through air spaces (STAS) is a pattern of invasion in lung adenocarcinoma introduced by the
World Health Organization in 2015. STAS is associated with increased recurrence risk and reduced
survival. Herein, we report a case of lung adenocarcinoma with STAS in which cinematic rendering
provided intuitive three-dimensional visualization of satellite nodules, followed by a contralateral
pulmonary lesion 18 months later harboring a de novo EGFR T790M/L858R double mutation, managed
with surgery and adjuvant almonertinib.

Case presentation

A 53-year-old Chinese woman had a pulmonary mass incidentally discovered on chest CT during a
routine medical examination. Chest CT revealed a 2.8 cm mass in the left lower lobe with multiple
peritumoral satellite nodules. Cinematic rendering reconstruction clearly depicted the satellite nodules
and their spatial relationship with adjacent structures. The patient underwent video-assisted
thoracoscopic surgery (VATS) left lower lobectomy with mediastinal lymph node dissection.
Postoperative pathology confirmed invasive lung adenocarcinoma (acinar predominant, with papillary
[20%), micropapillary [15%], and focal poorly differentiated [5%] components) with STAS, pathological
stage pT1cNOcMO (AJCC 9th edition). No adjuvant therapy was administered. Follow-up chest CT every
6 months revealed a new 0.6 cm nodule in the right middle lobe 18 months postoperatively. The patient
underwent VATS right middle lobectomy with mediastinal lymph node dissection. Pathology confirmed a
second invasive lung adenocarcinoma (acinar 40%, papillary 40%, micropapillary 20%, grade 3), stage
pT1aN0cMO. Genetic testing revealed EGFR T790M (exon 20) and L858R (exon 21) double mutation. The
patient was started on adjuvant almonertinib (110 mg daily) and remained recurrence-free at 20 months
of almonertinib therapy.

Conclusions

This case demonstrates that peritumoral satellite nodules on CT reliably indicate STAS, and STAS-
positive patients require vigilant surveillance for metachronous pulmonary lesions. Cinematic rendering
provides intuitive visualization of STAS-related satellite nodules, aiding surgical planning. The de novo
EGFR T790M/L858R double mutation in the metachronous lesion raises important considerations
regarding tumor clonality, possible germline EGFR T790M, and the role of third-generation EGFR-TKIs as
adjuvant therapy.

Background
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Lung cancer remains the leading cause of cancer-related mortality worldwide, with lung adenocarcinoma
being the most common histological subtype [1]. Despite advances in early detection through low-dose
computed tomography (CT) screening and improvements in surgical techniques, a subset of early-stage
lung adenocarcinoma patients still experience recurrence and metachronous tumors following curative-
intent resection [2]. The identification of reliable prognostic markers is therefore essential for optimizing
treatment strategies and surveillance protocols.

In 2015, the World Health Organization (WHO) classification of lung tumors introduced the concept of
spread through air spaces (STAS) as a novel pattern of invasion in lung adenocarcinoma [3]. STAS is
defined as the presence of micropapillary clusters, solid nests, or single tumor cells within air spaces in
the lung parenchyma beyond the edge of the main tumor. This concept was further refined in the 2021
WHO classification, which established STAS as the fourth mode of tumor invasion, alongside stromal,
vascular, and pleural invasion [4]. The presence of STAS excludes a diagnosis of adenocarcinoma in situ
or minimally invasive adenocarcinoma, thereby upstaging the tumor and influencing therapeutic
decisions.

The incidence of STAS in lung adenocarcinoma ranges from 14.8% to 60.5%, depending on the study
population, pathological assessment methods, and classification criteria [5, 6]. STAS has been strongly
associated with nodal and distant metastasis, advanced tumor stage, high-grade histological patterns
(particularly micropapillary and solid predominant subtypes), lymphovascular invasion, and reduced
survival outcomes [5, 7, 8]. Moreover, STAS is an independent risk factor for tumor recurrence, especially
in patients undergoing limited (sublobar) resection [7, 8]. Notably, STAS has been identified as a risk
factor for pulmonary metastasis after surgery [20].

The prognostic significance of STAS has important surgical implications. Multiple studies and meta-
analyses have demonstrated that STAS-positive patients who undergo sublobar resection have
significantly worse recurrence-free survival (RFS) and overall survival (0OS) compared to those who
undergo lobectomy [8, 9, 10]. A recent meta-analysis by Xu et al. confirmed that lobectomy provides
additional survival benefits to STAS-positive patients compared with sublobar resection (RFS: hazard
ratio [HR] = 1.97; 0S: HR = 1.91) [10]. Consequently, preoperative identification of STAS has become
critical for surgical planning.

Several CT morphological features have been identified as potential predictors of STAS, including larger
tumor diameter, higher consolidation-to-tumor ratio (CTR), solid nodule type, pleural indentation,
lobulation, spiculation, and the presence of peritumoral satellite nodules [11, 12, 13]. Among these,
peritumoral satellite nodules represent a highly reliable imaging indicator of STAS, as they directly reflect
the aerogenous spread of tumor cells beyond the main tumor margin [11]. Cinematic rendering is a
recently developed photorealistic three-dimensional (3D) visualization technique that utilizes a complex
global lighting model to generate lifelike images from standard volumetric CT data, providing superior
depth perception and anatomical detail compared with conventional volume-rendering techniques [14,
15, 16].
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The molecular landscape of STAS-positive tumors has been investigated, with studies showing that
STAS is more frequently observed in tumors with wild-type EGFR, although STAS can also occur in EGFR-
mutant tumors [21]. The relationship between STAS and EGFR mutation status, as well as the
implications for targeted therapy, remains an active area of investigation. Epidermal growth factor
receptor (EGFR) mutations, particularly exon 19 deletions and the L858R point mutation in exon 21, are
the most common actionable driver mutations in lung adenocarcinoma, especially in Asian, female,
never-smoker populations [25]. The T790M mutation in exon 20 is most commonly acquired as a
resistance mechanism following treatment with first- or second-generation EGFR tyrosine kinase
inhibitors (TKIs), but de novo T790M mutations (detected before TKI treatment) are rare, occurring in
less than 1% of all lung cancers and approximately 2% of EGFR-mutant lung cancers [25, 26].
Approximately 50% of de novo T790M mutations are of germline origin, and about 73% of germline
T790M carriers have a concomitant somatic EGFR-activating mutation, most commonly L858R [25, 26,
271.

Third-generation EGFR-TKIs, including almonertinib (aumolertinib, HS-10296), were specifically designed
to inhibit both sensitizing EGFR mutations and the T790M resistance mutation. Almonertinib, the first
domestically developed third-generation EGFR-TKI in China, has demonstrated potent inhibitory activity
against T790M, T790M/L858R, and T790M/del19 (IC50: 0.37, 0.29, and 0.21 nM, respectively) [28]. In the
phase Il AENEAS trial, almonertinib significantly prolonged median progression-free survival to 19.3
months compared with 9.9 months for gefitinib in patients with advanced EGFR-mutant NSCLC [29]. The
use of almonertinib in the adjuvant setting for resected EGFR-mutant NSCLC is currently being
investigated in clinical trials [30].

In this case report, we present a patient with lung adenocarcinoma with STAS in whom cinematic
rendering provided intuitive 3D visualization of STAS-related satellite nodules. Eighteen months after the
initial surgery, a contralateral pulmonary lesion was detected and resected, revealing a second invasive
lung adenocarcinoma harboring a de novo EGFR T790M/L858R double mutation. We review the current
literature on STAS, metachronous pulmonary lesions, de novo EGFR T790M mutations, and the role of
third-generation EGFR-TKIs in the adjuvant setting.

Case presentation

A 53-year-old Chinese woman was found to have a pulmonary mass incidentally on a chest CT during a
routine medical examination 5 months prior to presentation. She exhibited no symptoms of cough,
sputum production, hemoptysis, chest tightness, dyspnea, fatigue, night sweats, or chest discomfort.
She had no history of smoking, occupational exposure to carcinogens, or previous pulmonary diseases.
Her family history was unremarkable for malignancy.

Upon hospitalization, a thorough physical examination revealed no abnormalities. The respiratory
sounds of both lungs were clear, with no audible dry or wet rales. No clubbing of fingers or
supraclavicular lymphadenopathy was detected. Laboratory test results, including complete blood count,
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liver and kidney function tests, electrolytes, blood glucose, and coagulation profile, were all within normal
ranges. Tumor markers, including carcinoembryonic antigen (CEA), cytokeratin-19 fragment (CYFRA21-
1), and squamous cell carcinoma antigen (SCC), were within normal limits.

Chest CT examination (Fig. 1A and B) revealed a mass lesion measuring approximately 2.8 cm in the
superior segment of the left lower lobe. The mass showed traction adjacent to the visceral pleura, with
pleural indentation. The lesion presented with lobulation and spiculation, and its density was
heterogeneous, with a solid component predominating. Multiple small satellite nodules were observed
surrounding the main lesion, located within 2 cm of the tumor margin, measuring 2—5 mm in diameter.
No calcification, cavitation, or fat density was identified within the lesion. No mediastinal or hilar
lymphadenopathy was observed. No pleural effusion or pericardial effusion was present.

The cinematic rendering reconstruction technique (Fig. 1C-F) was applied using a syngo.via post-
processing workstation (Siemens Healthineers, Erlangen, Germany) with different color templates. The
cinematically rendered images clearly depicted the metastatic small solid nodules surrounding the main
lesion, which appeared as distinct satellite foci separate from the primary tumor mass. Different color
templates highlighted different anatomical structures: one template emphasized the pulmonary
vasculature and its relationship to the tumor, while another template clearly showed the relationship of
the lesion with the bronchus and lung parenchyma. The 3D visualization provided superior depth
perception and spatial relationship assessment compared with conventional axial and coronal CT
images.

Based on the imaging findings, particularly the presence of peritumoral satellite nodules, clinical
suspicion for lung adenocarcinoma with STAS was raised. The patient underwent preoperative
evaluation, including pulmonary function tests and cardiac assessment, which revealed no
contraindications to surgery. Given the concern for STAS based on imaging findings, lobectomy rather
than sublobar resection was recommended to ensure adequate surgical margins.

The patient underwent video-assisted thoracoscopic surgery (VATS) left lower lobe lobectomy with
systematic mediastinal lymph node dissection. Intraoperative findings confirmed a firm mass in the
superior segment of the left lower lobe, with pleural retraction. The tumor was completely resected with
negative surgical margins.

Postoperative histological examination confirmed the diagnosis of invasive lung adenocarcinoma,
measuring 3.0 x 2.5 cm. The histological subtypes were acinar predominant, with papillary
(approximately 20%), micropapillary (approximately 15%), and focal poorly differentiated (approximately
5%) components. Tumor cell clusters were identified spreading into the alveolar spaces beyond the main
tumor margin, consistent with STAS. No lymphovascular invasion or visceral pleural invasion was
identified. The bronchial resection margin was negative. Immunohistochemical examination showed:
PD-L1 (E1L3N) negative; CD10 (focal positive); CD31, CD34, CD105, SMA, and CD163 positive. All
resected lymph nodes were negative for metastasis. The pathological stage was pT1cNOcMO (AJCC 9th
edition, Stage IA3).
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The patient made an uneventful postoperative recovery and was discharged on postoperative day 5.
Given the stage 1A3 disease with negative lymph nodes and negative margins, no adjuvant
chemotherapy or targeted therapy was administered. The patient was followed up with chest CT every 6
months.

Eighteen months after the initial surgery, follow-up chest CT revealed a new nodule measuring 0.6 cm in
the right middle lobe, which was highly suspicious for malignancy (Fig. 2). The nodule was a solid lesion
with regular margins. No other new pulmonary nodules, mediastinal lymphadenopathy, or distant
metastases were identified on staging evaluation, including brain MRI and abdominal CT. Given the
suspicious imaging features and the patient’s prior history of lung adenocarcinoma with STAS, surgical
resection was recommended.

The patient underwent VATS right middle lobe lobectomy with mediastinal lymph node dissection.
Postoperative histological examination confirmed a second invasive lung adenocarcinoma, measuring
0.6 cm in greatest dimension. The histological subtypes were acinar (40%) and papillary (40%), with
micropapillary (20%) component. The histological grade was G3 (poorly differentiated).
Immunohistochemical examination showed: Napsin A (positive); TTF-1 (SPT24) (strongly positive, ++);
Ki-67 proliferation index approximately 5%. All resected lymph nodes were negative for metastasis. The
pathological stage was pT1aNOcMO (AJCC 9th edition, Stage IA1).

Genetic testing of the second tumor specimen using next-generation sequencing (NGS) revealed an
EGFR T790M mutation in exon 20 and an L858R mutation in exon 21. Given the presence of the de novo
T790M mutation (without prior EGFR-TKI treatment), the possibility of a germline EGFR T790M mutation
was considered, and genetic counseling was recommended.

Following the second surgery, the patient was started on adjuvant almonertinib mesylate (Ameile) 110
mg (two 55 mg tablets) orally once daily, based on the presence of the EGFR T790M and L858R double
mutation. The patient tolerated the medication well, without significant adverse events. At the most
recent follow-up, 20 months after initiation of almonertinib therapy, the patient remained recurrence-free
with no evidence of disease on chest CT.

Written informed consent for publication of this case report and accompanying images was obtained
from the patient.

Discussion and Conclusions

This case report presents a patient with lung adenocarcinoma with STAS who developed a contralateral
metachronous pulmonary lesion 18 months after initial lobectomy. The case highlights several important
clinical issues: (1) the value of peritumoral satellite nodules on CT as a reliable preoperative indicator of
STAS; (2) the utility of cinematic rendering for 3D visualization of STAS-related satellite nodules; (3) the
diagnostic challenge of differentiating metachronous second primary lung cancer from pulmonary
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metastasis; (4) the clinical implications of de novo EGFR T790M/L858R double mutation; and (5) the role
of third-generation EGFR-TKIs in the adjuvant setting.

STAS is a recently recognized pattern of invasion in lung adenocarcinoma that has garnered significant
attention since its inclusion in the 2015 WHO classification [3]. The pathogenesis of STAS remains
incompletely understood. Three-dimensional histologic and immunohistochemical analyses by Yagi et
al. revealed that STAS tumor cell clusters are focally attached to the alveolar walls rather than freely
floating in air spaces, suggesting a mechanism of detachment from the main tumor, migration through
air spaces, and reattachment to the alveolar walls through vessel co-option [6]. This mechanism may
explain the higher recurrence rate observed in patients with STAS-positive tumors who undergo limited
resection, as residual STAS cells in the preserved lung parenchyma may serve as a source of local
recurrence [6, 7].

The prognostic significance of STAS has been extensively studied. Warth et al. demonstrated that STAS
is significantly associated with male sex, lymph node and distant metastasis, advanced tumor stage, and
high-grade histological patterns in a series of 569 adenocarcinomas [5]. Kadota et al. found that STAS-
positive patients had a 5-year cumulative incidence of recurrence (CIR) of 42.6%, significantly higher than
the 10.9% CIR in STAS-negative patients, and that STAS was an independent risk factor for recurrence
after limited resection [7]. A recent study by Chen et al. confirmed that STAS is an independent risk
factor for overall survival in patients with < 2 cm stage IA lung adenocarcinoma [9]. Importantly, Shiono
et al. demonstrated that STAS is a significant risk factor for pulmonary metastasis after surgery, with 5-
year recurrence-free rates of 65.4% among STAS-positive patients versus 89.0% among STAS-negative
patients [20]. In our case, the primary tumor exhibited micropapillary and poorly differentiated
components—features known to be associated with STAS and aggressive tumor behavior—and the
patient subsequently developed a contralateral pulmonary lesion, consistent with the known association
between STAS and pulmonary recurrence.

The strong association between STAS and poor prognosis has significant implications for surgical
management. A systematic review and meta-analysis by Xu et al. pooling 26 studies (12,266 patients)
confirmed that lobectomy provided additional survival benefits to STAS-positive patients compared with
sublobar resection [10]. Furthermore, the 2024 Chinese Medical Association guideline for lung cancer
added STAS as a high-risk factor supporting postoperative adjuvant therapy in stage IB patients [18]. In
the present case, lobectomy was chosen based on the preoperative imaging suspicion of STAS, and the
pathological confirmation of STAS validated this surgical decision.

The development of a contralateral pulmonary lesion 18 months after initial surgery raised the critical
diagnostic question of whether this represented a metastasis of the primary tumor or a metachronous
second primary lung cancer (mMPLC). The differentiation between MPLC and intrapulmonary
metastasis (IPM) is essential, as it determines tumor staging and treatment planning [22, 23]. The
Martini-Melamed criteria, established in 1975, define mMPLC as a second tumor of the same
histological type occurring at least 2 years after the primary tumor, located in a different lobe or
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contralateral lung, without involvement of common lymphatic drainage pathways or extrapulmonary
metastasis [22]. In our case, the 18-month interval is shorter than the 2-year disease-free interval
proposed by the Martini-Melamed criteria, making the distinction between mMPLC and IPM challenging
based on clinical criteria alone.

Comprehensive histologic assessment (CHA), as proposed by Girard et al., provides a valuable tool for
differentiating MPLC from IPM by evaluating the percentage of histological subtypes and
cytological/stromal characteristics [23]. In our case, the first tumor was acinar predominant (with 20%
papillary, 15% micropapillary, and 5% poorly differentiated components), while the second tumor showed
a different histological composition (40% acinar, 40% papillary, 20% micropapillary, grade 3). The
different proportions of histological subtypes and the higher histological grade in the second tumor
support the possibility of a second primary rather than a metastasis. However, molecular comparison
between the two tumors—which would provide definitive evidence—was not available, as genetic testing
was only performed on the second tumor specimen. The detection of a de novo EGFR T790M/L858R
double mutation in the second tumor, in the absence of prior EGFR-TKI treatment, raises important
considerations.

De novo EGFR T790M mutations, detected before any TKI treatment, are rare, occurring in less than 1%
of all lung cancers and approximately 2% of EGFR-mutant lung cancers [25, 26]. Approximately 50% of de
novo T790M mutations are of germline origin, and germline T790M carriers have a concomitant somatic
EGFR-activating mutation (most commonly L858R) in approximately 73% of cases [25, 26, 27]. Germline
EGFR T790M mutations are predominantly found in female, never-smoker patients of European descent,
and are often associated with multiple bilateral ground-glass pulmonary nodules [26, 27]. The risk of
developing lung cancer for germline T790M carriers is estimated to exceed 50% before age 60 [27]. In
our case, the patient was a female never-smoker who developed metachronous bilateral lung
adenocarcinomas, features consistent with the possibility of a germline EGFR T790M mutation.
However, as genetic testing was performed only on the second tumor specimen and germline testing
(using peripheral blood mononuclear cells) was not performed, we cannot definitively confirm whether
the T790M mutation was somatic or germline. We strongly recommend germline testing for this patient,
as a germline T790M finding would have important implications for family screening and genetic
counseling [25, 27].

The relationship between STAS and EGFR mutation status has been explored in the literature. Lee et al.
found that STAS was significantly associated with wild-type EGFR and that STAS was more frequently
found in tumors without EGFR mutations [21]. However, STAS can also occur in EGFR-mutant tumors,
and the prognostic implications of STAS may differ depending on the molecular profile [21]. In our case,
molecular testing was not performed on the first (STAS-positive) tumor, precluding a direct comparison.
The presence of EGFR mutations in the second tumor, particularly the de novo T790M mutation, adds a
layer of complexity to the molecular characterization of this case.
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The treatment approach for this patient reflects the evolving landscape of EGFR-mutant lung cancer
management. Following the second surgery, adjuvant almonertinib was initiated based on the presence
of the EGFR T790M/L858R double mutation. Almonertinib (aumolertinib, HS-10296) is a third-generation
EGFR-TKI with potent activity against both sensitizing EGFR mutations (including L858R) and the T790M
resistance mutation, with IC50 values of 0.29 nM for T790M/L858R [28]. In the phase IIl AENEAS trial,
almonertinib significantly prolonged median progression-free survival to 19.3 months compared with 9.9
months for gefitinib in treatment-naive advanced EGFR-mutant NSCLC [29]. While osimertinib has been
approved for adjuvant therapy in resected EGFR-mutant NSCLC based on the ADAURA trial, the role of
almonertinib in the adjuvant setting is being investigated in ongoing clinical trials, including a phase Il
study comparing almonertinib versus placebo as adjuvant therapy for resected stage II-1lIB NSCLC with
EGFR-sensitive mutations (NCT04687241) [30]. Our case provides real-world experience of adjuvant
almonertinib use in a patient with resected EGFR T790M/L858R-mutant lung adenocarcinoma, with
favorable short-term outcomes (20 months recurrence-free).

Cinematic rendering, as demonstrated in this case, offers several advantages over conventional CT
reconstruction techniques for the evaluation of STAS. Unlike traditional volume rendering, cinematic
rendering employs a global lighting model that simulates the physical propagation of light from
thousands of virtual light sources, producing photorealistic images with enhanced depth perception,
shadow rendering, and anatomical detail [14, 15]. The technique enables clear visualization of small
satellite nodules surrounding the main tumor, which may be difficult to appreciate on conventional axial
CT slices, and different color templates can be applied to highlight different anatomical structures,
facilitating a comprehensive assessment of the tumor’s relationship with adjacent structures [14, 15, 16].

Several limitations of this case report should be acknowledged. First, molecular testing was not
performed on the first (STAS-positive) tumor, precluding a definitive molecular comparison between the
two tumors and limiting our ability to definitively differentiate between mMPLC and IPM. Second,
germline testing for EGFR T790M was not performed, and the question of whether the T790M mutation
is of somatic or germline origin remains unresolved. Third, this is a single-case report, which limits the
generalizability of our findings. Fourth, the follow-up period of 20 months after the second surgery is
relatively short, and longer follow-up is needed to assess the long-term efficacy of adjuvant almonertinib
in this setting.

In conclusion, this case report demonstrates that peritumoral satellite nodules on CT are a highly reliable
indicator of STAS in lung adenocarcinoma, and that STAS-positive patients require vigilant long-term
surveillance for metachronous pulmonary lesions. Cinematic rendering provides unparalleled and
intuitive visualization of STAS-related satellite nodules, which may aid in preoperative STAS prediction
and surgical decision-making. The finding of a de novo EGFR T790M/L858R double mutation in the
metachronous lesion highlights the importance of comprehensive molecular profiling of metachronous
tumors and the consideration of germline testing when de novo T790M is identified. Adjuvant
almonertinib shows promising short-term results in this patient, supporting the need for further clinical
trials to evaluate third-generation EGFR-TKIs in the adjuvant setting for EGFR-mutant resected lung
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cancer. Precise preoperative prediction of STAS, vigilant postoperative surveillance, and individualized
molecular-guided therapy are pivotal for optimizing outcomes in lung adenocarcinoma patients.

Abbreviations

STAS Spread through air spaces

WHO World Health Organization

NSCLC Non-small cell lung cancer

CT Computed tomography

3D Three-dimensional

CTR Consolidation-to-tumor ratio

CEA Carcinoembryonic antigen

CYFRA21-1 Cytokeratin-19 fragment

SCC Squamous cell carcinoma antigen
VATS Video-assisted thoracoscopic surgery
RFS Recurrence-free survival

OS Overall survival

HR Hazard ratio

CIR Cumulative incidence of recurrence
TTF-1 Thyroid transcription factor-1

EGFR Epidermal growth factor receptor

TKI Tyrosine kinase inhibitor

AJCC American Joint Committee on Cancer
MPLC Multiple primary lung cancer

sMPLC Synchronous multiple primary lung cancer

mMPLC Metachronous multiple primary lung cancer
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IPM Intrapulmonary metastasis

CHA Comprehensive histologic assessment
NGS Next-generation sequencing

PD-L1 Programmed death-ligand 1

IHC Immunohistochemistry

GGO Ground-glass opacity
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Figure 1

Chest CT and cinematic rendering findings of the primary tumor in the left lower lobe. (A) Axial chest CT
shows a mass lesion in the superior segment of the left lower lobe with multiple satellite nodules
(arrow). (B) Coronal chest CT demonstrates the mass lesion with surrounding satellite nodules (arrow).
(C and D) Images postprocessed using cinematic rendering with different color templates clearly show
metastatic small solid nodules surrounding the lesion. (E and F) Images using cinematic rendering
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clearly show the relationship of the lesion with the bronchus and lung parenchyma. The cinematic
rendering technique provides superior depth perception and 3D visualization of the satellite nodules and
their spatial relationship with adjacent anatomical structures compared with conventional CT images.

Figure 2

Follow-up chest CT 18 months after the first surgery showing a new nodule in the right middle lobe. (A)
Axial chest CT reveals a new solid nodule measuring 0.6 cm in the right middle lobe (arrow). (B) Coronal
chest CT demonstrates the nodule in the right middle lobe (arrow). Pathological examination after
resection confirmed a second invasive lung adenocarcinoma with EGFR T790M/L858R double mutation.
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