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To the Editor,

A 60-year-old male patient was admitted with ab-
dominal pain, jaundice and nausea. His laboratory tests 
showed leukocytosis, anemia, prominent increase in liver 
function tests and hyperbilirubinemia. Alkaline phos-
phatase (709 U/l), lactate dehydrogenase (1141 U/l) and 
C-reactive protein (275 mg/L) values were very high.  On 
ultrasonography (US) assessment, there was a heteroge-
neous lesion with hyper-hypoechoic internal structure 
including course calcification in liver left lobe. The gall-
bladder was not visualized in the normal anatomical lo-
calization. At this point, there was a well-defined, round 
cystic lesion including weak turbulent flow in B-mode 

US. Doppler US revealed no vascular coding in both 
cystic and heterogeneous lesions. MicroFlow imaging 
was applied to both lesions. In MicroFlow imaging, there 
was no vascularity in the heterogeneous lesion. Howev-
er, the cystic lesion showed prominent vascular filling. 
The patient was diagnosed with gallbladder perforation, 
massive hematoma including pseudoaneurysm which is 
compatible with the cystic lesion. Computed tomography 
angiography (CTA) confirmed the diagnosis and cystic 
artery was realized as the source of the pseudoaneurysm. 
Embolization was applied as treatment (fig 1). 

Simultaneous tissue movement and slow blood flow 
show an overlap in conventional Doppler. There is a one-
dimensional wall filter in conventional Doppler to reduce 
the motion artifacts. As a result, slow flow signals are 
reduced. However, in MicroFlow imaging, there is an 
adaptive algorithm analyzing the tissue movements. The 
movement artifacts are removed with a multidimensional 
filter and the slow blood flow can be imagined [1].

Cystic artery pseudoaneurysm is a rare pathology 
causing bleeding, hematoma, and biliary obstruction. 
Commonly, it can occur secondary to acute cholecystitis 
or cholecystectomy. It is thought that there is weaken-

Fig 1. a. B-mod US; b. Doppler US; c. MicroFlow and HighFlow d. CTA images reveal cystic artery pseudoaneurysm. MicroFlow 
and HighFlow images show prominent vascular filling whereas Doppler US shows no filling; e,f,g. Pseudoaneurysm (arrow) is 
treated by embolization.
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Cubital tunnel syndrome and stroke coincide – adding insult to injury
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To the editor,

A 41-year-old male presented with right hand weak-
ness and numbness for around three months after his is-
chemic stroke. Despite multiple physician follow-ups, 
the patient’s complaints were neglected and referred to 
physiotherapy, as they were attributed to be sequelae of 
the stroke. On gross inspection, claw hand deformity was 
observed along with hypothenar atrophy and distal weak-
ness in his intrinsic hand muscles, specifically in the 4th 
and 5th digits. Ultrasound examination was performed re-
vealing an enlarged/hypoechoic ulnar nerve on the right 
side compared to the left side (fig 1). An electrodiagnos-
tic study was also conducted, revealing decreased ulnar 
sensory and motor amplitudes on the right side along 
with delay of the motor conduction velocity at the proxi-
mal elbow segment. The patient was diagnosed with cu-
bital tunnel syndrome, and an elbow splint was provided.
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We present the case of entrapment neuropathy initial-
ly presumed to be secondary to stroke. While stroke can 
coincide with peripheral neuropathies, it is important to 
put in mind that stroke presentations can mimic peripher-

ing in the adventitia of artery because of inflammatory 
damage. Clip application, vascular erosion, or thermal 
injury during cholecystectomy procedure may be other 
reasons of pseudoaneurysm. CTA is used to confirm the 
diagnosis. Doppler US and magnetic resonance imaging 
are other imaging tools. As treatment, endovascular em-
bolization is the most common choice [2]. 

In our case, the patient had no surgical history. We 
believe that the reason for the pseudoaneurysm was the 
gallbladder perforation due to cholecystitis. Hematoma 
at the left lobe of the liver occurred because of vascu-
lar leak from the pseudoaneurysm of the cystic artery. 
Although there was no flow in Doppler US, MicroFlow 
imaging showed prominent vascular flow compatible 

with the pseudoaneurysm. MicroFlow imaging will make 
significant contributions to the diagnosis in detecting 
vascular pathologies, especially in the presence of weak 
vascularity.
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Fig 1. Axial magnetic resonance imaging of the brain showing 
diffusion restriction in both frontal lobes and left parietal lobe 
(A). Wartenberg’s sign (abduction of the 5th digit) on the right 
hand (B). Comparative ultrasound examination of the elbow 
during semiflexion revealing a hypoechoic and enlarged ulnar 
nerve at the cubital tunnel (arrow) (C).
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To the Editor,

We present two patients in their fifties who underwent 
ultrasound (US) examinations for their unilateral knee 
pain. The first patient also suffered from mild swelling 
and warmth in her left knee. The US examination dem-
onstrated a hypoechoic, well-defined, septated cystic le-
sion in the posterolateral corner of her left knee (fig 1A). 
Magnetic resonance imaging (MRI) confirmed the same 
diagnosis of a paracapsular septated cyst, 2 cm in size, 
localized in the posterior vicinity of the popliteus tendon 
sheath (fig 1B). The cyst was drained and injected with 
corticosteroid under US guidance without complications. 

The second patient presented with swelling and dis-
comfort in his right knee. US examination revealed a few 
small loose bodies involving the popliteus tendon in the 
posterolateral corner of his right knee (fig 1C). MRI re-
vealed several loose bodies within the popliteus tendon 

sheath and behind the posterior cruciate ligament (fig 
1D). Since he did not describe knee pain, especially in 
the posterolateral aspect, he was treated conservatively 
with strengthening exercises. 

al neuropathies [1-3].  We also underscore the importance 
of the use of both electrodiagnostic and ultrasound ex-
aminations for the sake of reaching a prompt diagnosis, 
prognosis and treatment [4].
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Fig 1. Ultrasound imaging demonstrates the hypoechoic, well-
circumscribed cystic lesion (star) (A). Magnetic resonance im-
aging, proton density sagittal view, confirms the same cystic 
lesion as hyperintense (arrowhead) (B). Ultrasonographic 
imaging demonstrates the loose bodies (arrowheads) located 
within the popliteus tendon sheath (C). Magnetic resonance 
imaging, sagittal view, depicts another loose body (arrowhead) 
behind the posterior cruciate ligament (asterisk) (D).
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To the Editor,

A 42-year-old woman was admitted due to abdominal 
distension. She had a history of breast cancer and hys-
teromyoma. According to ultrasound assessment, there 
was a 15.0×14.7×9.8 cm cystic-solid mass in the pelvic 
cavity (fig 1a) with detectable arterial and venous blood 
flow signals within the mass. After surgical resection, the 
mass had a grayish-red nodular aspect (fig 1b). Patho-
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logical examination showed that the cells were arranged 
in a nest like, sheet-like, and follicular shape, with obvi-
ous atypia, consistent with (right adnexal region) malig-
nant tumor. Immunohistochemical examination showed 
SMARCA4/Brg1 (-), suggesting ovarian hypercalcemia 
type small cell carcinoma (OSCCHT). Postoperatively, 
the patient received intravenous chemotherapy with cis-
platin and etoposide.

OSCCHT is a rare ovarian malignancy, mainly occur-
ring in women under the age of 40. The tumor was first 
described by Robert Scully in 1979 [1]. To date, fewer 
than 500 cases of OSCCHT have been reported glob-
ally [2]. Recent studies have revealed that changes of 
SMARCA4 gene are the main driving factor for the de-
velopment of SCCOHT [3]. The gene is on chromosome 
19. It encodes a protein, BRG1, which is immunohisto-
chemically underexpressed. The SMARCA4 serves as a 
marker for the diagnosis of OSCCHT [4]. Due to parac-
rine effects of tumor cells, parathyroid hormone-related 
protein (PTH-rp) is produced to promote the release of 
bone calcium into the blood, resulting in elevated blood 

Posterolateral corner (PLC) is a complex anatomical 
region of the knee and its pathologies are mostly associ-
ated with traumatic injuries, but biomechanical degen-
erative changes should not be overlooked such as loose 
bodies and cysts. One of the major static stabilizers of the 
PLC is the popliteus tendon, and loose bodies/calcifica-
tions, and cysts involving the popliteus tendon can rarely 
be seen, as in our two patients. Herein, we present two 
cases of knee pain with different pathologies in the poste-
rolateral corner. Often termed the “dark side of the knee” 
due to the poor understanding of its structures, the pos-
terolateral corner of the knee is not commonly scanned 
in every knee US protocol necessitating a high index of 
suspicion [1]. Although MRI can be used to diagnose 
relevant cases, US may be more convenient for use due 
to its multitudinous qualities, including handiness, low-
cost, radiation-free, and dynamic assessment [2].  In ad-

dition, in terms of some pathologies such as cysts, it can 
be a convenient imaging tool to both help and treat the 
pertinent pathologies. To this end, especially in the case 
of the knee joint - which is quite common in the literature 
- this area should not be forgotten as part of the scanning 
protocol for US reassurance. Last but not least, we reiter-
ate the point that the eventual medical decision of how to 
treat the patient should be based on symptomatology, as 
well as clinical and imaging findings. 
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calcium. Patients often have symptoms associated with a 
pelvic mass, and only 1/3 of patients present with hyper-
calcemia [5]. SCCOHT progresses rapidly and is prone 
to recurrence; surgical treatment combined with adjuvant 
chemotherapy is the treatment of choice. 

The ultrasound features of SCCOHT are unremark-
able and easily confused with other gynecological tu-

mors and gastrointestinal diseases. SMARCA4 gene ex-
pression deletion provides a great help in the diagnosis 
of SCCOHT, and the blood calcium level has reference 
value. How to quickly diagnose and treat the disease has 
become a constantly challenging hot topic for scholars at 
home and abroad.
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Fig 1. a) Ultrasound shows a cystic-solid mass in the pelvis 
with clear borders, predominantly solid, with the solid parts of 
the echoes being uneven in intensity and nodular in appearance; 
b) The right ovary is seen grossly as a greyish-red nodular pat-
tern with a mostly intact peritoneum and local hemorrhage and 
edema.
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To the Editor,

A 59-year-old male presented with bilateral adrenal 
masses persisting for 24 days, accompanied by abdom-

inal pain and low-grade fever, which worsened 3 hours 
prior to admission. On admission, the patient exhibited 
a low fever with a maximum temperature of 37.9°C. Ul-
trasonographic examination revealed hypoechoic masses 
in both adrenal regions (fig 1); the left mass measured 
approximately 9.4×3.9 cm and the right mass approxi-
mately 8.5×4.9 cm, both with clear boundaries, irregular 
shapes, and heterogeneous internal echoes. Color Dop-
pler flow imaging (CDFI) did not detect any internal 
blood flow signals, and contrast-enhanced ultrasound 
(CEUS) showed rapid, uneven arterial phase enhance-
ment of the adrenal masses with an enhancement intensi-
ty lower than that of the splenic parenchyma, followed by 
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rapid washout in the venous phase. No enlarged lymph 
nodes were found in the cervical, axillary, or inguinal re-
gions. A biopsy of the left adrenal mass was performed 
under ultrasound guidance using a 16G biopsy needle, 
obtaining three tissue samples for analysis. Immunohis-
tochemistry revealed positive results for LCA, diffuse 
positive for CD20, sparse positive for CD3, positive for 
Pax-5, strong positive for P53 (80%), moderate positive 

for BCL-2 (80%), moderate positive for c-myc (60%), 
and approximately 80% positive for Ki-67. Consider-
ing the absence of extranodal lymphoma history and no 
involvement of other organs, the patient was ultimately 
diagnosed with primary adrenal lymphoma (PAL), spe-
cifically diffuse large B-cell lymphoma, not otherwise 
specified (NOS). Subsequently, the patient underwent 
treatment with the R-CHOP regimen.

The adrenal glands, located in the retroperitoneum, 
inherently lack lymphatic tissue; therefore, PAL is ex-
ceptionally rare, accounting for only 0.3% of all adrenal 
tumors [1]. Due to its retroperitoneal position, PAL often 
presents with nonspecific clinical symptoms, making it 
highly susceptible to misdiagnosis. Patients exhibiting 
unexplained fatigue, abdominal pain, and fever should 
undergo timely imaging examinations such as ultrasound 
to establish a definitive diagnosis [2]. 

The diagnosis of PAL necessitates a thorough ex-
clusion of other adrenal-related conditions, and histo-
pathological assessment is fundamental for confirmation. 
Given that PAL lacks characteristic radiological features, 
ultrasound-guided percutaneous biopsy plays a critical 
role in the definitive diagnosis of such cases [3].
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Fig 1. a) The lesion demonstrates clear boundaries with hetero-
geneous internal echogenicity and lacks significant blood flow 
signals; b) Contrast-enhanced ultrasound illustrates uneven en-
hancement within the lesion; c) Under ultrasound guidance, a 
16G biopsy needle was used to perform a percutaneous biopsy 
on a left adrenal mass; d) Microscopic examination reveals a 
diffuse infiltration of medium-sized tumor cells, which are el-
liptical or round in shape, featuring vesicular nuclei with fine 
chromatin (HE×200).
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To the Editor,

A 59-year-old male patient was admitted with the 
chief complaint of “post-hepatocellular carcinoma (HCC) 
surgery for more than 4 years, and the discovery of a 
subcutaneous mass on the right shoulder for 4 months”. 
Physical examination revealed a large mass of 20x20 cm 
on the right shoulder, with pain and tenderness upon pal-
pation (fig 1a). The serum AFP level was 6,831 ng/ml. 
Ultrasound examination showed a huge mixed echo be-
hind the right scapula. The size was 16.9x19.6x13.3cm, 
with unclear boundaries and no obvious capsule, the 
internal echo was uneven, and a disorderly distributed 
hyperechoic band could be seen within it (fig 1b). The 
scapula was disorganized, partially indistinct (fig 1c), 
mixed echo-probing and point-stripe blood flow signals 
(fig 1d). Ultrasound diagnosis: solid space-occupying le-
sion in the right shoulder, possible malignant bone tu-
mor. Needle biopsy: metastatic cancer, consistent with 
the transfer of HCC according to immunohistochemistry 
and medical history. 

HCC is the most common type of primary liver can-
cer, and the most common extrahepatic metastatic site is 
the lung, followed by lymph nodes and bone [1]. As the 
survival time of patients extends, the incidence of bone 
metastasis also increases, accounting for about 25% to 
37% [2]. The most common site of bone metastasis is the 
axial skeleton (vertebrae, ribs, etc.) [3]. Metastases to the 
scapula are rarely reported. In this case, the sonographic 
appearance of bone metastatic cancer generally shows a 
heterogeneous echo soft tissue mass formed around the 
affected bone, with no obvious capsule, irregular bone 
destruction, and discontinuity of the bone cortex, with 

dot-like and strip-like blood flow signals that can be de-
tected, which is consistent with the malignant manifesta-
tions described in previous literature [4]. When a patient 
has a soft tissue mass in the shoulder with osteolytic 
changes on ultrasound, in addition to malignant fibrous 
histiocytoma, synovial sarcoma, and clear cell sarcoma 
of soft tissue, the possibility of scapular metastasis of 
malignant tumors should be considered in combination 
with the patient’s medical history.
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Fig 1. a) Physical examination revealed a large mass in the 
right shoulder; b) Ultrasound showed a huge mixed echo pos-
terior to the scapula, and a hyperechoic band with disordered 
distribution was seen inside; c) Cortical interruption of scapula 
with unclear display; d) CDFI: Spot and stripe blood flow sig-
nal in soft tissue mass, RI:0.65.
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Fig 1. Illustration of the neuromuscular anatomy removing 
the pectoralis major and deltoid muscles (A) and sonoanatomy 
of the anterior proximal axilla (B). BiBM, biceps brachialis 
muscle; CBM, coracobrachialis muscle; SSM, subscapularis 
muscle; TMM, teres major muscle; AA, axillary artery; AxN, 
axillary nerve; PMM, pectoralis major muscle; DeM, deltoid 
muscle; MCN, musculocutaneous muscle. The gray rectangle 
indicates the transducer’s position. The green arrow shows the 
path of the inserted needle.

Ultrasound-guided proximal-anterior axillary nerve block:  
a novel technique
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To the Editor,

The axillary nerve block provides shoulder pain relief 
and can be used in the diagnosis and treatment of quadri-
lateral space syndrome [1]. The axillary nerve originates 
in the posterior cord of the brachial plexus, and ultra-
sound-guided injection through the posterior shoulder is 
commonly performed [2]. However, this approach does 
not ensure that the solution spreads proximally along the 
axillary nerve without becoming entrapped before enter-
ing the quadrilateral space. The present report describes 
a novel, proximal-anterior approach for ultrasound-guid-
ed, axillary nerve block.

The technique 
The subject is placed in a comfortable, supine position 

with the upper extremities turned to the side so as not to 
extend the nerves of the brachial plexus and isolate them. 
A transducer is then superimposed from the head of the 
humerus toward the ipsilateral nipple (fig 1A). The ultra-
sound image shows the pectoralis major muscle at the top, 
the musculocutaneous nerve between the short head of the 
biceps brachialis muscle and coracobrachialis muscle, and 
the subscapularis muscle positioned obliquely (fig 1B).  
The axillary nerve runs away from the axillary artery 
and the nerve cords surrounding the coracoid process 

and passes through the quadrilateral space with the pos-
terior brachial circumflex artery. Before entering the 
quadrilateral space, the axillary nerve can be visualized 
as a hyperechoic image behind and cephalad to the ax-
illary artery above the subscapularis muscle (Fig 1B). 
The needle is inserted into the plane laterally to medi-
ally on the surface of subscapularis muscle using a pe-
ripheral nerve stimulator (1 mA, 0.1 ms, and 2 Hz) to 
exclude the radial nerve originating in the posterior cord 
of the brachial plexus. Needle insertion is guided by ul-
trasound until either contact of the needle with the axil-
lary nerve or contraction of the deltoid muscle is elicited 
while titrating with the current at 0.5 and 0.8 mA. The 
injected solution allows the axillary nerve to be hydro-



324 Akiko Hata et al Ultrasound-guided proximal-anterior axillary nerve block: a novel technique

Received 02.07.2024  Accepted 24.07.2024 
Med Ultrason 
2024, Vol. 26, No 3, 324-325, DOI: 10.11152/mu-4427, 
Corresponding author:	 Li Li 
	 Department of Ultrasound,  
	 Hebei General Hospital 
	 348 Heping West Road,  
	 Shijiazhuang, 050051 Hebei,  
	 China 
	 E-mail: shrmgnk@126.com

Ultrasound findings of non-Hodgkin’s mantle cell lymphoma in  
the right inguinal region

Haotian Zhao1,2, Xiaona Wang1, Yaru Yan2,3, Li Li1

1Department of Ultrasound, Hebei General Hospital, 2Hebei Medical University, 3Department of Ultrasound,  
Shijiazhuang People’ Hospital, Shijiazhuang, Hebei, China

To the Editor,

A 56-year-old male came to the ultrasound depart-
ment for an ultrasound (US) examination. We found a 
raised mass in his right inguinal region. This mass did 
not disappear with changes in position and palpation. The 
patient reported that the mass has been around for over 4 
years and now feels larger than before.

The US examination showed multiple abnormal 
lymph nodes in the subcutaneous soft tissue of the right 
inguinal region, among which the larger hypoechoic 
mass was of the size 59.9×78.2×44.7mm, with uneven 
internal echo (fig 1a). The color Doppler mode displays 

approximately circular and bar shaped blood flow sig-
nals (fig 1b). The use of two-dimensional shear wave 
elastography (SWE) to examine the package showed an 
average Young’s modulus value of 6.64 kPa (fig 1c). We 
reviewed the patient’s medical records system after ex-
amination. The immunohistochemical staining: CD3(-), 
CD43(-), CD20(+), CD79α(+), CD21(FDCnetwork+), 
Ki-67(approximately 30%+), BcL-2(+), Bcl-6(-), 
CD10(-), Cyclin D1(+), CD23(FDCnetwork+), SOX-
11(+), CD30(+) (fig 1d). The result was consistent 
with the histopathological diagnosis of non-Hodgkin’s 
mantle cell lymphoma (MCL). Computed tomography 
(CT) also showed a mass in the right inguinal region  
(fig 1e).

MCL is an aggressive subtype of non-Hodgkin lym-
phoma characterized by the t(11;14) chromosomal trans-
location and overexpression of cyclin D1 [1]. There are 
significant differences in clinical manifestations, patho-
logical features, treatment, and prognosis between mantle 
cell lymphoma and other types of B-cell lymphoma. NCL 
accounts for approximately 6%~8% of non-Hodgkin’s 
lymphoma and is more common in the elderly, with more 
male patients than females [2]. The preferred examina-

dissected along its short axis above the subscapularis  
muscle.

Selective axillary nerve block can be achieved with 
around 5cc of the drug solution using this approach be-
cause the other terminal nerves and cords move away 
from each other laterally toward the coracoid process; 
even single-injection infraclavicular brachial plexus 
block has a relatively high incidence of incomplete pos-
terior cord block [3]. Since this is a relatively deep pro-
cedure, a low-frequency ultrasound probe (convex type) 
should be used depending on the patient’s physique. This 
technique is useful for ambulatory treatment; it causes 
little discomfort to the patient because the affected upper 
limb does not need to be abducted, no muscles need to 

be penetrated, and the procedure can be easily used in 
combination with subacromial bursal injections.
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An interesting mass: a case of abdominal teratoma from ovary 
complicated with torsion

Shuang Zheng1*, Fang Peng1*, Chengwen Tong2, Dawei Wang3, Lian-di Liu1, Bin Xiao1

*the authors share the first authorship

1Department of Ultrasound, 2Department of Radiology, 3Department of Ultrasound, Taihe Hospital, Hubei University 
of Medicine, Shiyan, China

tion method for detecting MCL in the inguinal region is 
US. The mass usually appears elliptical and exhibits non-
homogeneous echostructure, with color Doppler showed 
substantial blood flow signals [3]. Malignant nodes often 
tend to be round, while benign lymph nodes are charac-
terized by an oval shape [3]. The two-dimensional SWE 
imaging can measure the stiffness and uniformity of the 
mass. Additionally, US-guided puncture biopsy is helpful 
for diagnosing MCL.
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To the Editor,

A 58-year-old female was admitted with intermittent 
pain in the right upper abdomen for 3 months. The ten-

derness of the right upper abdomen was obvious, and a 
mass could be palpated. Blood routine, tumor markers 
(such as CA-125), and stool routine were normal.

Abdominal ultrasound detected a mixed echo mass 
(11.2×8.5 cm) in the right upper abdomen, with clear 
boundary, regular shape, uneven internal echo, and with 
no blood flow signal (fig 1A,B). The cystic mass in the 
right upper abdomen was suggested to be a teratoma. 
Contrast-enhanced CT showed a mixed lipoid density 
tumor (99×79 mm) in the right upper abdomen with soft 
tissue nodules and calcifications. A banded soft tissue 
was connected with the right appendix. The mass was 
not obviously reinforced (fig 1C, D).

Fig 1. a) Ultrasound aspect of a hypoechoic mass in the right inguinal region; b) Color Doppler showed approximately circular and 
bar shaped blood flow signals; c) two-dimensional shear wave elastography showed an average Young’s modulus value of 6.64 kPa; 
d) the histopathological images showed proliferative lesions in lymphoid tissue (HE×200); e) Computed tomography (CT) showed 
a mass in the right inguinal region.
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During surgery, a huge mass was seen in the right up-
per abdomen and a pedicle connected it to the right ovary 
which was twisted three times (fig 1E). Pathology con-
firmed the diagnosis of a mature cystic teratoma of the 
right ovary (fig 1F). 

Ovarian teratoma is a common germ cell tumor which 
has no obvious symptoms in the early stage [1]. A few 
patients may have symptoms such as abdominal disten-
sion, abdominal pain, and abdominal mass [2]. Ovarian 
teratomas are mostly located in the pelvic adnexal area. 
In this case, it is rare that the mass was located in the up-
per abdomen. Because of the long pedicle of the mass, 
it has great mobility and twists with the change of body 
position which makes the patient have symptoms such as 
abdominal pain and bloating. Huge mature cystic tera-
toma in the abdominal cavity is rare. Because the patient 
was obese, the display of twisted pedicle was not clear 
which led to the missed diagnosis of torsion. Fortunately, 
the patient in this case received timely surgical treatment 
and the prognosis was good.

Acknowledgments: The work was supported by Shi-
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Fig 1. A) Ultrasound detected a mixed echo mass in the right 
upper abdomen, with clear boundary, regular shape, and uneven 
internal echo. The cystic part of the mass was unclear with mul-
tiple short-line hyperechoes and patchy hyperechoes in the cyst 
wall; B) There was no blood flow signal detected in the mass; 
C) Contrast-enhanced CT showed a mixed lipoid density tumor 
in the right upper abdomen with soft tissue nodules and calci-
fications; D) A banded soft tissue was connected with the right 
appendix; E) A huge mass was seen in the right upper abdomen 
and a pedicle connected it to the right ovary with three times 
twisted during the surgery; F) Pathology confirmed the diag-
nosis of a mature cystic teratoma of the right ovary. M: Mass.
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Comment to: Perfluorobutane (Sonazoid) Contrast-enhanced 
ultrasound to diagnose hepatocellular carcinoma: A systematic 
review and meta-analysis

Ke Xu

Ultrasound Department, The Second Affiliated Hospital of Chengdu Medical College, Chengdu, China

To the Editor,

I read with interest the study of Chen et al [1] pub-
lished in Med Ultrason. After a thorough review of the 
manuscript, several discrepancies and methodological is-
sues have been identified that I believe warrant attention 
and further discussion.

Firstly, there is a misalignment between the stated 
research objectives and the actual contents of the study. 
The title and introduction of the article focus on evalu-
ating Sonazoid CEUS diagnostic efficacy for hepatocel-
lular carcinoma (HCC). However, the keywords used in 
the search strategies included terms such as “cholangio-
carcinoma,” “liver adenoma,” and even “liver abscess,” 
indicating a broader scope of research but only 14 stud-
ies were involved and included some studies with quite 
a small sample size. Nevertheless, there’s another me-
ta-analysis by Ren et al yielded 30 studies with similar 
objectives [2], which raises concerns about the selection 
criteria and reasons for excluding certain studies. Be-
sides, some studies enrolled in the article had different 
objectives, like “for diagnosis of recurrent HCC” [3]. 
Furthermore, the discussion within the manuscript which 
delved into assessing liver metastases, also deviated from 
the study’s defined objectives.

Secondly, there are several methodological issues 
that need to be addressed. The criteria for diagnosing 
Sonazoid are different across different studies referenced 
in the manuscript, including the ACR LI-RADS 5 cri-
teria, arterial phase hyperenhancement (APHE) and the 
wash out of Kupffer phase standards, modified LI-RADS 
5 criteria and even with two of them [4] (then which re-
sult of the two standards should be applied?). How were 

biases resulting from these differences controlled? In ad-
dition, several studies were based on quite small numbers 
of sample size. Also, it’s not appropriate to administer 
multiple contrast injections in one examination as it’s not 
recommended within the Sonazoid’s product manual.

Lastly, the inclusion of a comparison between Sona-
zoid and another ultrasound contrast agent, SonoVue, 
is outside the scope of the study’s objectives too. Be-
sides, the meta-analysis only included 4 studies involv-
ing SonoVue, making it inappropriate to conclude that 
Sonazoid is comparable to SonoVue. Moreover, there are 
published comprehensive meta-analyses [2] and reviews 
[5] which have indicated that APHE and late washout 
are more frequently observed with SonoVue than with 
Sonazoid, highlighting a significant discrepancy with the 
conclusions drawn in this article.

Therefore, we suggest further illustration of these is-
sues to avoid subjective bias of the evaluation of Sona-
zoid CEUS to diagnose HCC.
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Author’s response

Yujia Chen, Wenjun Zhu, Yunyun Yi, Huali Cao, Fan Chen, Qinling Zhu

Department of Ultrasound, Affiliated Hospital of Jiaxing University, First Hospital of Jiaxing, Jiaxing, China

Dear Editor,

We appreciate the thoughtful review and constructive 
feedback provided by Dr Ku in evaluating our manu-
script.

Our goal was to obtain the pool sensitivity and spec-
ificity so that we could clearly demonstrate the diagnos-
tic efficacy of Sonazoid CEUS to diagnose HCC, so we 
needed to extract 2×2 contingency tables (true-positive 
(TP), false-positive (FP), true‑negative (TN), and false 
negative (FN) from original articles. We included in our 
meta-analysis studies from which TP/FP/TN/FN could 
be extracted from original articles and meets other in-
cluded criteria (details can be seen in the manuscript). 
Also, we tried to extract HCC data (TP/FP/TN/FN) from 
a study that covered all types of focal liver lesions. For 
example, the article by Luo (2010) [1] contains a variety 
of focal liver lesions (HCC, metastases, hemangiomas 
and FNHs); however, we could extract the TP/FP/TN/FN 
related to HCC. Another reason is that Sonazoid is only 
available in a few countries. Therefore, the data is not as 
comprehensive as SonoVue. We wanted to obtain all the 
relevant data about Sonazoid CEUS for diagnosing HCC, 
thus improving the credibility of our meta-analysis. There-
fore, the search terms are both extensive and specific.

We have read the review of SonoVue and Sonazoid 
mentioned by the reviewer [2], but the objective of this 
article is different from ours. The main focus of this re-
view is on the CEUS features of SonoVue and Sonazoid, 
not on their ability to diagnose HCC. The results are the 
proportion of APHE and washout at late phase/KP with 
SonoVue was different with Sonazoid in this article. The 
conclusion mentions that APHE and late washout in HCC 
are more frequently observed with SonoVue than with 
Sonazoid. We believe that this conclusion has less rele-
vance compared to ours. In other words, the two meta-anal-
yses analyzed Sonazoid CEUS from different aspects.

Many of the articles included in Ren et al. study [2] 
were not available for us to extract data (TP/FP/TN/FN), 
so they were excluded. The details about regarding the 
reasons of exclusion are summarized in the supplementa-
ry Table I. In addition, the population in our study did not 
exclude patients with a history of liver cancer because 

we considered that the history of liver cancer was only a 
high-risk factor for the diagnosis of HCC, rather than an 
exclusion criterion. In our study, the population included 
in 8 articles was at high risk of HCC (supplementary Ta-
ble II) due to HBV/HCV infection, liver cirrhosis, history 
of liver cancer, and other factors. The analysis was per-
formed using a meta-regression analysis in the Table III. 
In conclusion, we believe that this article can be included 
in our study. 

Although liver metastases are mentioned to enhance 
the content, they may deviate from the objective. Howev-
er, it occupies only a small amount of space in the article. 

The CEUS diagnostic criteria for Sonazoid in diag-
nosing HCC are still being updated, so when extracting 
the data, we selected the results considered best by the 
authors. From a methodological point of view, diagnostic 
criteria may be one of the causes of heterogeneity, but 
unfortunately, two articles did not mention diagnostic 
criteria which made it impossible to analyze them in the 
regression analysis. We used sensitivity analysis, sub-
group analysis, and meta-regression to ensure our study 
was as credible as possible in terms of methodological 
aspects. Moreover, the use of LI-RADS was examined in 
meta-regression analysis (Table III). Comparing the re-
vised LI-RADS and ACR versions in the supplementary 
material is due to this reason. The details of diagnostic 
criteria for HCC are summarized in Table II. 

The included articles involved 4 studies that direct-
ly compared SonoVue and Sonazoid for the diagnosis 
of HCC, with the same nodules being examined using 
both SonoVue and Sonazoid contrast agents. We are of 
the opinion that these data can be summarized as well. 
For example, an article published in Radiology [3], the 
authors conducted a subgroup analysis of articles that di-
rectly compared the diagnostic accuracy of cardiac MRI 
versus FDG PET for Cardiac Sarcoidosis (only six stud-
ies that evaluated both modalities in the same patients), 
which is similar to ours. Furthermore, we conducted a 
comparative analysis with other meta-analyses that in-
cluded all types of contrast agents, including SonoVue. 
We believe that our conclusions are appropriate and 
meaningful, Sonazoid being comparable to Sonovue in 
HCC diagnosis. We would like to emphasize that our 
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analysis does not involve specific contrast features like 
the performance in different vascular phases of CEUS, 
but pooled sensitivity and specificity. 

We sincerely appreciate the time and effort invested 
by Dr Ku in evaluating our manuscript. We look forward 
to any additional feedback or suggestions.
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