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Uncommon muscle metastatic sites of renal cell carcinoma

Mumuhae metactasze kaprmHoma Oyopexxuaux henuja

SUMMARY

Introduction Renal cell carcinoma (RCC) is the most
common malignant renal tumor. It has a tendency for
spreading to unusual and distant sites, such as: orbit,
paranasal sinuses, thyroid gland, heart, skin and muscles.
Skeletal muscle metastases are accounting for only 0.4%
of all metastatic localizations. Following the CT, they
may be presented in five different radiology types of
lesions.

The aim of our case was CT evaluation of rare skeletal
muscle metastatic localizations of RCC, following the
time interval of their occurrence in relation to the
appearance of the primary tumor, with emphasis on
metastases in levator ani muscle, since this metastatic
localization of RCC has not been recorded in the previous
literature.

Case outline We present a 66-year-old man after partial
nephrectomy, due to a primary diagnosis of RCC. Three
years after the initial diagnosis, multiple distant
metastases were verified at typical localizations as well
as rare localizations such as in muscles, including levator
ani.

Conclusion Advanced metastases in uncommon
locations are most often accompanied by a poor
prognosis, therefore the further algorithm includes
monitoring the whole clinical and radiological status.
Metastases in the levator ani"muscle were recorded for
the first time in this report. Taking into account that this
muscle has very important functions, such as supporting
and raising the /pelvic visceral. structures, as well as
having control of the flow of urine and defecation, it is of
great importance to include this localization in the CT
evaluation.

Keywords: / muscle: neoplasms; kidney neoplasms;
computed tomography; levator ani muscle

INTRODUCTION

CAXETAK
¥YBon Kapriuaom OyOpexnux hemuja (RCC) je
HAj3aCTyIUb€HUjU MaaMrHu TyMop OyOpera. Ocum

mMpema Ha yoOWuajeHe JIOKalu3alfje - CYmpOTaH
OyOper, HanOyOpexkHe xies3ne, Iuryha, jerpy,” Mo3ak,
KOIITAaHU CHUCTEM, TIOKa3yje TCHJCHIMjy Ka IOjaBH
yIaJbeHUX METAcTa3a Ha PETKHM MECTHMa, Kao IUTO CY:
opOuta, mapaHa3aJHU CHHYCH, IITUTACTA XKJIE31a, CpLE,
koka W wmummhu. IojaBa Meractasa Y CKEIETHUM
mumuhnMa je u3y3eTHo perka, unnehn csera -0,4% cBux
MeTacTaTCKUX JIoKanu3anuja. Meracra3e'y CKeJIeTHAM
mumnuhnma, npahene Ha KOMIT)YTCPHU30BaHO]
tomorpadpuju (CT), Mory ce Ipe3eHTOBaTH y IeT
pPaIMONIOIIKUX THIIOBA JIe3Wja, a y -HameMm paxy
Haj3acTyIUbeHMja JIe3nja je MO0 JpyroM TUIy —
,-AHTpaMyCKyJlapHa Je31ja Haiuk afcuecy*. I{ub Hammer
pana je 6mia CT epamyanija peTKHX JOKanu3aldja
MmeractaTckux Jyesuja RCC-a y ckenetHum muimuhuma,
npatelii BpeMEHCKH HHTEpBajl FBHXOBOI HACTAaHKA Y
OJIHOCY Ha IT0jaBy IPHMapHOT TyMOpa, ca aKICHTOM Ha
Meracrase Jjomgpane y m. levator ani, 6yayhu ma osa
MeTacrarcka jJjokanuzauuja RCC-a Huje eBueHTHpaHA Y
JTOCAIANTH>0]j TUTEPATYPH.

IIpuxa3 GojiecHuka Y OBOM pajay IpeICTaBHIA CMO
MyIKapia, y ao0u on 66 roauHa, ca KapIUuHOMOM
OyOpexnux hemuja necHor OyOpera. Tpu rogune nocie
MOCTaBKE WHUIMjaJiHE JAWjarHO3¢, CBUACHTHpAHE CY
ylaJbeHe MeTacTase, Ha TUIUYHHUM, ajli M Ha PETKHM
JIOKaJHM3anrjama — CKeJIeTHUM MUmuhuma, ykpydyjyhu
u m. levator ani.

3ak/pyuak Y3HampenoBaje MeTacTa3e Ha HETHITHYHUM
Jokanu3anujamMa Hajuemhe cy mpahene  Jomom
MPOTHO30M, T je OMTHO y HAaCTaBKy JieYeHa BPIIUTH
KaKO JIMjarHOCTUYKY, TaKO M KIIMHUYKY eBaiyanujy. Y
OBOM MpHKa3y je MpBU IyT eBuaeHTHpaH Musculus
levator ani kao perka Meracrarcka jokaimsauuja. C
003upoM Ha BaxkHe (U3HOJIOMIKE (QYHKIHjEe OBOT
Muinuha, Kao MITO Cy KOHTPOJIa MOKpEHa U edeKaluje
U TOJp)KaBamke IMENBUYHUX BHCLEPATHUX CTPYKTYPA,
oBa JIoKanu3aiuja Ou Tpedano yBek na Oyae oOyxBahena
CT eBanyarujom.

Kibyyne peunm: wmummhiHe MeTacrase; HeoIuiasMa
OyOpera; KoMmIjyrepm3oBana Tomorpaduja; musculus
levator ani

Renal cell carcinoma (RCC) is the most common malignant renal tumor with common
metastatic spreading to: lymph nodes, lungs, liver, opposite kidney, adrenal glands, brain, and
bones. Nevertheless, it was noticed that the RCC may expose unusual and distant sites of

metastases, such as orbit, paranasal sinuses, thyroid gland, heart, skin, and muscles [1].
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However, skeletal muscle metastases (SMM) occur extremely rare, accounting for 0.4% of all
metastatic sites [2]. According to literature data, the average interval between the primary
diagnosis of RCC and the first SMM is 32 months [3].

For the first time, according to former literature data, we noticed metastases in the levator
ani muscle (Figure 1). The levator ani muscle consists of the confluence of three muscles:
pubococcygeus, puborectalis, and iliococcygeus muscles. The function of levator ani is to
support and raise the pelvic visceral structures. Furthermore, it helps to manage mechanical
pressures during movement and assists during respiration. Besides, the levator-ani muscle
through the pubococcygeal muscle, as its inferior medial part, controls the-flow.-of urine, as

well as defecation and proper sexual functioning [4, 5, 6].

Following computed tomography (CT), SMM may -be presented in five different
radiological types of lesions [1, 7]. In our case, type Il is.the most common,presented as central

low attenuation with rim enhancement as it occurs in levator ani (Figure 1).

The aim of this report was CT evaluation of unusual localisations of metastatic lesions
of RCC, such as those in skeletal muscles, due to the interval of their appearance in regard to
the occurrence of the primary tumor, with an accent on metastases located in levator ani muscle,

since this metastatic site’of RCC, was not noticed in former literature data.

CASE REPORT

We present the 66-year-old male with a primary diagnosis of clear cell renal cell
carcinoma (ccRCC, Fuhrman grade II-I1I), initially verified four years ago. The patient
underwent a partial nephrectomy of the right kidney. Three years after the initial diagnosis, the
patient manifested clinical exacerbations: dizziness, headaches, vomiting, and postural
instability, as a consequence of brain metastases. Consequently, body CT and head CT exams
verified distant metastases for the first time, in the left adrenal gland, left kidney, lung, brain,
and in muscles (Table 1): left levator ani muscle, right thyrohyoid muscle, erector spine muscle
[at the level of sixth and seventh cervical vertebrae; at the level of eight thoracic vertebrae; at
the level of the first lumbar vertebrae, as well as fourth lumbar vertebrae and near the right
sacroiliac joint (Figure 2a)]; left iliac muscle, right adductor magnus muscle and in right gluteus

maximus muscle.
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Due to the brain metastases, the patient underwent osteoplastic decompressive
craniotomy occipitally left, toward tumor extirpation. Therapy continued with radiosurgery

procedures (gamma knife).

The multidisciplinary tumor board determined targeted therapy treatment of pazopanib

due to metastatic disease of RCC.

From that time, CT exams were performed every three months. After nine months, next
to the ninth targeted therapy treatment, additional CT was done and new sites of muscle
metastases were detected: in the erector spine muscle, at the level of the fifth lumbar vertebra,
and in the costal part of the right diaphragm. Besides, all earlier metastases persisted, with the

sign of progression in size (Figure 1a).

The last CT exam was done next to twelve targeted therapy treatment when the new sites
of metastases were reported: one more lesion in the right thyrohyoid muscle and one lesion in
the right erector spine muscle at the level of the-ninth thoracic vertebrae. Above and beyond,

all earlier verified lesions exhibited progression in size (Table 1, Figures 1b, 1c, 2b).

Magnetic resonance imaging was not performed, due to the patient’s metallic foreign
body. The multidisciplinary tumor board did not determine the biopsy of muscle metastases,
taking into account the synchronic appearance of other distant metastases, as well as small sizes

of muscle lesions, which manifested neither compressive effects nor clinical manifestations.

The authors declare that the article has been written in accordance with ethical standards
of the Serbian Archives of Medicine as well as ethical standards of medical facilities for each

author involved. No personal data of the patient were presented in the manuscript.

DISCUSSION

This case report presents rare distant skeletal metastases of RCC, including those in the

levator ani muscle, which are shown for the first time.

At the time of discovery, about 16% of patients with RCC had distant metastases; around
25% of patients with localized RCC ended up having distant metastases after the nephrectomy,
while skeletal muscles are extremely rare, accounting for 0.4% in all metastatic sites [1, 2]. In
our case, distant metastases, including those in skeletal muscles, occurred 43 months after
primary diagnosis and partial nephrectomy, which is more than the previously described

average time of appearance of the first SMM, which was 32 months [3].
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SMM from carcinomas are commonly located in the axial region of the body. This is of
particular importance to distinguish these lesions in muscles from primary soft-tissue
neoplasms [8]. We reported spinal erectors, iliac muscle, adductor magnus muscle, gluteus
maximus muscle, and levator ani muscle, as the most often localizations of muscle metastases,

which is in accordance with previous data [3].

Although skeletal muscles represent 50% of total body mass, metastasis to these'sites is
very rare due to some homeostatic conditions, such as high concentration of lactate, which
prevents neovascularization of metastatic deposits [8, 9].

The most common way of SMM dissemination is hematogenous. Nevertheless, spreading
also has been described to occur through venous vessels, e.g. the paravertebral venous plexus,
intramuscular aberrant lymph nodes as well as through perineural spread [10]. Accordingly,
the occurrence of metastases in paravertebral muscles.could-be explained by dissemination

through the paravertebral venous plexus.

Contrary to the previous explanation, alteration, of the normal protective environment,
such as trauma, can make these sites suitable for developing metastatic deposits. Trauma is
thought to cause focal hyperemia, with'an increase in blood flow and releasing growth-

promoting factors, that can trap circulating tumor cells and induce metastatic seeding [11].

By literature data, there -are presented five types of muscle metastases: focal
intramuscular masses (type 1), abscess-like intramuscular lesions (type Il), diffuse metastatic
muscle “infiltration (type 1I1), multifocal intramuscular calcification (type 1V), and
intramuscular bleeding (type V) [7]. In up to 83% of cases, the most common CT presentation
occurs as a discrete rim-enhancing lesion with a central hypodense area, which matches with
type 11 [12]. In our case, this is the most common type of CT presentation as well, with the
exception of oval-shaped lesions, with homogenous enhancement in the right adductor magnus
muscle and in the right gluteus maximus muscle, which correspond with type | (Figure 3a). In
the left iliac muscle, the lesion exhibits characteristics of both type Il and Ill, abscess-like

intramuscular lesion combined with muscle swelling (Figure 3b).

The pubococcygeal muscles form the inferior medial part of the levator ani muscle and
control the flow of urine, as well as defecation and proper sexual functioning [4, 5, 6]. In our
case, in the left pubococcygeal muscle is a rim-enhanced lesion, which looks like other lesions

with radiology type Il (Figure 1). Taking into account all previous stated functions of the
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levator ani muscle, we regard that it is of great importance to include this localization in

consideration during the CT monitoring of metastases of RCC.

Due to the rarity of muscle metastases, it is important to notice the value of MRI, in the
order to distinguish primary soft tissue tumors from metastatic tumors, as it is reported
previously [7]. Nevertheless, biopsy still remains the gold standard to diagnose and

differentiate RCC metastasis from other soft tissue tumors [2].

Taking into account that the metastases in the skeletal muscles are usually painless and
have a small size, they can remain asymptomatic for a long time and often be detected when
they reach a large size [13]. Nonetheless, in our case, all muscle metastases were reported as
accidental and asymptomatic, probably due to their small size and/absence of compressive
effects on the nearest structures, except recurrent rectal pain.and hemorrhoids likely resulted

from the compressive effect of the mass on the levator ani muscle.

Patients with RCC with metastasis to rare-sites most often have advanced cancers with
poor prognoses [1]. At the moment when the muscle metastases were verified initially in our
case, other distant metastases, including those in the brain, already existed. Especially, we
would like to underline the significance of the appearance of levator ani muscle metastases,
reported for the first time according to literature, due to its important physiological functions

and to include this-localization in consideration during the CT evaluation.

The further algorithm includes monitoring the whole clinical and radiological status, due
to administrated targeted therapy, along with the size and possible occurrence of new muscle

metastases.

Conflict of interest: None declared.
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Table 1. Localization of skeletal muscle metastases of renal cell carcinoma with the size of the
lesions during a one-year period between CT when muscle metastases were discovered for the

first time (October 2021) and at the newest CT exam (October 2022)

Increasing volume
Site Size of the lesion | Size of the lesion of the lesion
(October 2021)* | (October 2022)* (Oct. 2021 — Oct.
2022)
Levator ani¥ 17x11x13mm | 26 x 18 x 22 mm 4.23 its size
10 x 8 x 10 mm 11 x 13 x 19 mm 3.39its size
Thyrohyoid 7x6x5mm 16 x 13 x 16 mm 15.85 its size
/* 12 x 8 x 10 mm /*
Erector spine
C6-CT7: 25x14x30mm | 35x32x41mm 4.37 its size
Th8-Th9: 10 x 10 x 38 mm | 23 x 14 x 55 mm 4.66 its size
Tho: /* 8 x 6 x 15/mm B
L1: 9x13x 14 mm 15 x18x 31 mm 5.11 its size
L4: 5x7 x4 mm 10% 13’29 mm 17.64 its size
L5: /* 12 x 19 x 20 mm /*
Sacroiliac joint: 8 x 17.x.26 mm 24 x 37 x 53 mm 13.3 its size
Diaphragm * 14 x 15 x 14 mm I+
lliacus 16 x 10 x15mm | 20 x 10 x 16 mm 1.33 its size
Adductor magnus | 17 x 15 x 23 mm | 29 x 24 x 37 mm 4.39 its size
Gluteus maximus | 11 x5x 12 mm 12 x 25 x 13 mm 5.91 its size

¥For the first time reported lesion in this muscle in accordance with the literature;
*(AP x LL x CC, anteroposterior x laterolateral x craniocaudal);

Hesion was not detectable on the first CT exam (October 2021)
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Figure 1. (a) Type Il lesion, presented as central low attenuation with rim enhancement,
(arrow) in'the levator ani muscle, next to the ninth targeted therapy — 20 x 13 x 20 mm (AP x
LL x CC) and progression of the same lesion three months later — 26 x 18 x 22 mm (AP x LL

x CC) in (b) axial (arrow), and (c) coronal plane (arrow)
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Figure 2. Coronal contrast-enhanced CT metastatic lesion in_erector spine muscle near the
right sacroiliac joint (a) initial finding (arrows) — 8 x 17 x 26 mm (AP x Lk x CC), and (b)
same lesion in progression on the last CT — 24 x 37 x 53 mm (AP x LL x CC) (arrows), which
is 13.3 times greater than the initial CT, making, it one of the largest progressions among the

recorded lesions
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Figure 3. Axial contrast-enhanced CT metastatic type | lesion, presented as oval-shaped
lesions, with homogenous enhancement (a) in/the right adductor magnus muscle (arrow), (b)
type Il lesion (dotted arrow), and type Il (arrow) in.the left iliac muscle; the right iliac muscle

without any type of metastases (arrow)
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