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Dynamic air bronchogram and lung hepatization:  
ultrasound for early diagnosis of pneumonia
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To the Editor,

An 81-year-old woman was admitted to the intensive 
care unit for septic shock. Crystalloid resuscitation was 
initiated, followed by treatment with broad-spectrum an-
tibiotics immediately after sputum and blood cultures. 
As the patient was hemodynamically unstable, she was 
intubated and put on mechanical ventilation. On the 
first day of admission, auscultation revealed faint coarse 
crackles in the right lung. Chest radiography showed 
bilateral pleural effusion. Blood test results revealed a 
white blood cell (WBC) count of 9.2×103/µL (neutro-
phils, 96.2%) and marked elevation of C-reactive pro-
tein (CRP) levels at 26.3 mg/dL; other results, including 
urinary tests, were within normal ranges. The sputum 
Gram stain was negative. On the second day of admis-
sion, bedside lung ultrasound revealed bilateral pleural 
effusion; right lung “hepatization,” liver-like echogenic-
ity of the consolidated lung (fig 1a) and “dynamic air 
bronchogram” (hyperechoic bubbles - sputum in the 
bronchus - moving synchronously with respiration) in the 
right lung. The latter two features strongly suggest pneu-
monia [1,2]. On a new chest radiography, an increased 
density of the right lung parenchyma reflecting pneumo-
nia was found. Further blood tests revealed an elevated 
WBC count (15.7×103/µL) and CRP levels (29.2 mg/dL). 
Positive end-expiratory pressure was raised from 5 cm 
H2O to 10 cm H2O, and postural drainage and high-fre-
quency chest wall oscillation were initiated. On the third 
day of admission, right lung density decreased slightly 

on chest radiography, and lung aeration improved on ul-
trasound, excluding the right dorsal lower lobe (fig 1b). 
Klebsiella pneumoniae at >100,000 colonies/mL were 
obtained from sputum culture sampled on the first day 
of admission. WBC and CRP levels decreased stead-
ily over a few days and CT scan showed no spread of 
infection from the right lung and no other infectious  
focus.

CT is the gold standard for diagnosing pneumonia. 
However, it is sometimes difficult to transfer an unsta-
ble patient to the radiology department. Although chest 
radiography is the first choice for patients with suspected 
pneumonia, a systematic review showed that chest radi-
ography has 54% sensitivity in the diagnosis of pneumo-
nia compared with 93% for lung ultrasound [3]. Addi-
tionally, CT scans may fail to differentiate pneumonia 
from atelectasis, unlike dynamic air bronchogram on re-
al-time ultrasound [2]. Lung ultrasound may enable early 
identification and timely intervention in pneumonia as in 
this case.

Fig 1. Chest radiographs and ultrasound images. Lung ultra-
sound revealed lung hepatization and dynamic air bronchogram 
(see video 1, on the journal site).
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To the Editor 

A 30-year-old man had right thumb pain - irrespon-
sive to oral medication and physical therapy - for the 
last six months. He had visited a pain physician who had 
performed landmark-guided trigger point injections over 
the base of his right thumb. Unfortunately, he had been 
feeling weakness during thumb opposition since then. 
Electrophysiological studies were general. Ultrasound 
(US) showed a normal cross-sectional area (<10 mm2) 
[1] of his right median nerve at the carpal tunnel inlet. 
The transducer was then relocated to the thenar emi-
nence. Compared with the asymptomatic hand, the the-
nar muscle at the painful side appeared thinner and more 
echogenic (fig 1A, B). The recurrent motor branch of 
the median nerve (RBMN) appeared swollen compared 
with the contra-lateral side. Under the impression of 
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thenar muscle atrophy secondary to RBMN neuropathy, 
US-guided hydro-dissection with 2 mL 5% dextrose was 
performed (fig 1C, Video, on the journal site) four times 
and the patient experienced a gradual recovery of thenar 

Fig 1. Ultrasound imaging of the recurrent motor branch (black 
and white arrowheads) of the median nerve at the normal (A) 
and symptomatic (B) sites; ultrasound-guided perineural hy-
dro-dissection for the swollen nerve (C); schematic drawing 
of the recurrent motor branch (yellow dashed line) of the me-
dian nerve and the position of the transducer (red square) (D). 
Arrow, needle; white asterisks, flexor pollicis longus tendon; 
yellow asterisks, main trunk of the median nerve; APB, abduc-
tor pollicis brevis; OP, opponens pollicis; FPB, flexor pollicis 
brevis.
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To the Editor,

A 72-year-old woman with history of rectal ad-
enocarcinoma and brain metastasis (but no documented 
bone metastasis) had in the recent medical history left 
proximal femoral vein thrombosis treated with an anti-
coagulation agent. One month before visiting the clinic 
she had sudden onset of a severe right hip pain when she 

took a walk. She reported no falling episode at the time. 
Initially, she could walk with a walker but, during the 
following days, her hip pain progressed and finally she 
became wheelchair-bound. 

On examination, she was intolerant to both the pas-
sive and active range of motion test due to severe right 
hip pain. The pain worsened on weight bearing and im-
proved when resting supine. Ultrasound evaluation dem-
onstrated discontinued cortex of the right femoral neck 
and a hypervascular hyperechoic amorphous soft tissue 
was noted just over the cortical cleft (fig 1a, b). These 
findings were consistent with right hip fracture at the 
femoral neck with callus formation. The hip plain film 
disclosed displaced hip fracture of the right femoral neck, 
Garden type IV (fig 1c). Therefore, she underwent bipo-
lar hemiarthroplasty of the right hip. Pathological exam 
disclosed osteoporosis with marrow atrophy and no evi-
dence of malignancy. 

muscle strength and more than 50% decrease in thumb  
pain. 

The RBMN provides innervation to the thenar mus-
cles [2]. It mostly emerges from the main trunk of the me-
dian nerve distal to the carpal tunnel outlet and ascends 
vertically to the palmar surface through the anterior edge 
of the transverse carpal ligament [3]. The RBMN further 
curves backward to pierce and innervate the thenar mus-
cles (fig 1D). The RBMN neuropathy is uncommon and 
can result from neurogenic tumours, compression of the 
thenar muscles during long-distance cycling and iatro-
genic injury. In this case, we speculated that the anteced-
ent trigger point injection might be the culprit of RBMN 
neuropathy. Moreover, the subsequent thenar fibrosis 
could have led to entrapment of the nerve across its pas-
sage through the palmar fascia. Therefore, the US-guided 
perineural hydro-dissection relieved the focal compres-
sion and facilitated the neural recovery [4,5].
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Hip fracture is a debilitating health issue that usually 
results in a decreased quality of life and marked mobil-
ity and mortality. It deserves special attention when the 
patient has disabling hip pain or the problem of weight 
bearing. Although the patient usually has a functional de-
cline after a fracture reduction and fixation operation, the 

overall mortality rate of conservative treatment is four 
times as high in one year [1]. Decision of the surgical 
method depends on the likelihood of blood supply resto-
ration. Internal fixation is indicated in the femoral neck 
fracture with age less than 60 or non-displaced fracture, 
while arthroplasty is indicated in displaced fracture for 
those aged more than 60 [2].

Ultrasound is a convenient image modality that al-
lows early diagnosis of the hip fracture, especially when 
occult fracture is undetectable in the x-ray. A previous 
study disclosed that compared with magnetic resonance 
imaging, sensitivity and specificity of ultrasound for hip 
fracture was 100% and 65% respectively [3]. Classical 
ultrasound findings include fracture line with cortical dis-
continuity, peritrochanteric hypoechoic hematoma or flu-
id collection, soft tissue swelling and callus formation [3].

This case highlights the importance of the detection 
of a potential hip fracture in a patient with negative high 
energy trauma or fall history. In view of the high cost-
effectiveness and accessibility, we suggest the physician 
should become familiar with the clinical picture and ul-
trasound findings of the hip fracture.
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Fig 1. Coronal view of the right femoral ultrasound shows dis-
continued bony cortex with penetrating ultrasound beam (white 
arrow) at the right femoral neck. A hyperechoic amorphous soft 
tissue (black arrow) is also noted; b) Doppler mode showed  
hypervascularity of the amorphous soft tissue; c) the right 
hip x-ray reveals right femoral neck fracture, Garden type IV 
(white arrowhead).
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To the Editor,

A 60-year-old female patient was seen because of 
pain and functional limitation in the right knee for the last 
two months. The pain was worse at night and when run-
ning. She declared that she had medial meniscus and an-
terior cruciate ligament tears for about five years and that 
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exact pain generator as well as to confirm the fluid path 
during normal (daily life) movements of the joint. In this 
way not only can a prompt diagnosis of the patient be 
established (with better understanding of the symptoma-
tology and tissue/fluid biomechanics), but also targeted 
interventions can be planned accordingly.
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Fig 1. (A) Sono-inspection of the multi-lobulated Baker’s cyst 
(area: 2.94 cm2); (B) Sono-inspection of the medial meniscal 
(m) tear (arrowhead). GM, gastrocnemius medialis muscle;  
*, osteophytes

previous physiotherapy had been only partially effective. 
The medical history was otherwise noncontributory. Her 
physical examination revealed painful and limited right 
knee movements especially during flexion. There was no 
joint swelling and instability tests were negative. Ultra-
sound (US) examination of the knee was performed in 
accordance with the EURO-MUSCULUS/USPRM basic 
scanning protocol [1]. The meniscal tear as well as the 
multilobular Baker’s cyst (area: 2.94 cm2) were clearly 
visualized (fig 1) whereby the latter also was tender to 
sono-palpation (Video 1, on the journal site). Power Dop-
pler imaging was unremarkable. While the patient lay in a 
prone position, dynamic/transverse US imaging was fur-
ther carried out during knee flexion i.e., in order to better 
understand the movement and path of the fluid inside the 
cyst/knee (Video 2, on the journal site). Based on the US 
findings, three sessions of manual therapy (Fascial Ma-
nipulation®) and physical therapy were prescribed - for 
maintaining knee flexibility and reducing fluid collection 
and pain alike. 

Baker’s cysts are commonly found in association 
with intra-articular knee disorders, such as osteoarthri-
tis, meniscus or cruciate ligament tears, chondral lesions 
and inflammatory arthritis [2]. Based on cadaveric stud-
ies, a valvular opening of the posterior capsule, on the 
medial side and deep to the medial head of the gastroc-
nemius, is present in up to 40% to 54% of healthy adult 
knees [3]. This valvular opening allows flow during knee 
flexion, but (due to the tension between the semimem-
branosus muscle and the medial head of gastrocnemius 
muscle) it is compressed/closed during knee extension. 
In this sense, it is noteworthy that sono-palpation and the 
dynamic US imaging of the cysts should be evaluated 
similar to the clinical examination [4] i.e., to uncover the 
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To the Editor,

A 44-year-old female patient with a 13 week pregnan-
cy in evolution, presented to the emergency department 
with severe and persistent epigastric pain associated 
with gastrointestinal reflux. Surgical history mentioned 
a pelvic endometriosis operated in 2010 and rectal resec-
tion and caesarean in 2014. The patient received in vitro 
fertilization in October 2019. An abdominal ultrasound 
was performed showing dilation of the colon, stercoral 
stasis and free fluid in the pocket of Morisson (fig 1). The 
computed tomography (CT) scan confirmed the bowel 
obstruction. Laparoscopic approach was initiated and 
conversion to laparotomy was done due to the high risk 
of small bowel perforation. The postoperative evolution 
was complicated by pregnancy loss, urinary retention, 
paralytic ileus and abdominal wall abscess. After several 
months of medical care, the outcome was clinically fa-
vorable and the patient recovered.

Even if there is no clear-cut protocol of investigations 
for pregnant women [1], intestinal ultrasound is recom-
mended to be the first-line imaging modality in preg-
nancy for the assessment of luminal disease activity in 
both colonic and small bowel diseases [2]. As in our case, 
the first imaging line she had was abdominal ultrasound, 
followed by a CT scan. The hospital was not equipped 
with MRI at that time. After long discussions with the 
gynecologist a decision was made to consent the patient 

for surgery. Sometimes current practice is different from 
guidelines and controversies remain. We mention some 
of the fetal mortality risk factors that were present in our 
case: medical and surgical past history of the patient, 
stress triggered due to multiple medical maneuvers, ex-
posure to radiation imaging, the risk of general anesthe-
sia, the risk factors of the surgery involving the manipu-
lation of the uterus. 

Some of these factors could explain the complica-
tions occurred postoperatively. Bowel obstruction in 
pregnant women is challenging to diagnose and difficult 
to manage and, in spite of multiple treatment modalities 
the patient was submitted, with the intention of reducing 
the mortality risk factors, she had a bad outcome losing 
her pregnancy.
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Fig 1. Abdominal ultrasound showing dilation of the colon, 
with presence of stercoral stasis and free fluid in Morisson 
space in longitudinal (a) and transvers scan (b)
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To the Editor,

A 60-year-old male with mild dysphagia and nausea 
for three months was admitted to our hospital. His physi-
cal examination was within normal limits. Esophagogas-
troscopy was carried out and chronic superficial gastritis 
was found. 

Neck ultrasound was performed. Several heterog-
enous hypoechoic nodules with clear boundary, oval in 
shape in bilateral lobes of the thyroid were found. Fur-

thermore, a 2×1.9 cm hypoechoic, heterogeneous lesion, 
with clear boundary, internal strong echo was identified 
abutting the posterior upper aspect of the left lobe of the 
thyroid gland. At first, we thought it was a thyroid nod-
ule with internal calcification. After careful scanning, we 
found that the lesion seemed connected with the esopha-
gus (fig 1a). There was no apparent blood flow signal in 
or around the lesion (fig 1b). The patient was asked to 
swallow, but no significant changes in the lesion were 
observed. Likewise, the shape and internal echo of the 
lesion remained unchanged when compressed with the 
probe. The patient was asked to drink water, to detect 
whether fluid entered the lesion, and ultrasound imaging 
revealed a gas-filled lumen projecting to the left lobe of 
the thyroid (fig 1c).

A pharyngoesophageal diverticulum was suspected. 
Computed tomography revealed a 2.3×1.6 cm low-
density lesion with a clear contour and partial gas-fluid 
filled in the posterior aspect of the left lobe of the thy-
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Fig 1. The lesion is abutting posterior aspect of the left lobe of the thyroid and seems connected with the esophagus (arrow); b) No 
apparent blood flow signal in or around the lesion; c) Ultrasound imaging reveals a gas-filled lumen projecting to the left lobe of the 
thyroid; d) CT reveals a low-density lesion with a clear contour and partial gas-fluid filled (arrow); e) Barium swallow demonstrates 
a barium-filled pouch projecting from the esophagus.
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roid (fig 1d). Finally, the diagnosis was confirmed by an 
esophageal barium swallow, which demonstrated a bari-
um-filled pouch projecting from the esophagus and abut-
ting posterior upper aspect of the left lobe of the thyroid  
(fig 1e).

Pharyngoesophageal diverticulum is a relatively rare 
disorder with the characters of a sac-like pouch or a dilat-
ed lumen resulting from the esophagus. The diagnosis of 
pharyngoesophageal diverticulum has mostly been made 
on the basis of a barium swallow test or endoscopy [1,2]. 
In our case, there were no obvious changes found in the 
lesion when compressed with the probe or when the pa-
tient was asked to perform the act of swallowing, which 

might be due to the narrow junction between the esoph-
agus and the diverticulum. So, we advise that drinking 
water may be helpful in differentiating pharyngoesopha-
geal diverticulum from other lesions when no obvious 
changes are found after swallowing or compression.
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To the Editor,

We read with great interest the manuscript of Ge et al 
[1]. We strongly agree with the authors about the impor-
tance of contrast-enhanced ultrasound in the diagnosis of 
bladder cancer, but we would like to pay attention to sev-
eral important missing aspects in the article.

We reveal some different results regarding the quality 
assessment of the included studies in the article [1]. Con-
cerning the reference standard domain, 3 studies [2-4] 
should be considered as an unknown risk of bias because 

the blinded status of the index test was not definitely 
reported. Furthermore, concerning the flow and timing 
domain, one study [4] should be considered as having an 
unknown risk as it did not definitely report the interval 
time between the index test and the reference standard. 

The authors found that, after the test, the positive 
likelihood ratio increased from 20% to 70%, while the 
negative likelihood ratio decreased to 2%. We think the 
interpretation is not appropriate. The rational interpreta-
tion is that patients with a probability of 20% of develop-
ing the disease show a probability of 70% of the disease 
when a positive result of the test, while a probability of 
2% of the disease when it is a negative result.

Ge et al [1] revealed that the pooled sensitivity 
(I2=62.02%, p=0.03>0.01) and specificity (I2=45.69%, 
p=0.12>0.01) indicated no significant heterogeneity. But 
as described in the statistical analysis that if the outcome 
was I2>0.5 or p<0.1 a random-effects model was selected 
to indicated the heterogeneity’s result. Therefore, the 
p>0.01 indicating no significant heterogeneity was in-
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consistent with that described in the statistical analysis. 
So, there is a moderate heterogeneity of the sensitivity 
based on I2=62.02% and p=0.03<0.1.

Figure 5 of the study [1] showed that the study by 
Gupta et al [5] was an outlier. Therefore, subgroup analy-
sis excluding the outlier was performed, which implied 
the heterogeneity was acceptable (sensitivity: I2=25.36%, 
p=0.26>0.1; specificity: I2=0.00%, p=0.90>0.1) (fig 1). 
Hence, we believe that this study might be also a source 
of heterogeneity.
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Fig 1. Forest plot of CEUS diagnosing bladder cancer, showing 
sensitivity and specificity

Dear Editor,

We appreciate Wu et al’s interest in our review and 
we have read with interest the comments.

Before the literature search, we limited the inclusion 
criteria. The reference standards were considered to be 
cystoscopy and/or transurethral resection of bladder tu-
mors and, concerning the index test domain, the readers 
were blinded to the final diagnoses of the patients, there-

fore, 3 studies [1-3] were considered low risk. As for the 
Li et al study [3], in another study by the same group [4] 
published in 2012, the interval time between the index 
test and the reference standard was mentioned and we 
took it in consideration. 

Regarding probability, our interpretation is as fol-
lows: the pre-test probability is the probability of a blad-
der cancer (BC) being detected without taking contrast-
enhanced ultrasound (CEUS) into account. The post-test 
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probability takes into account the results of CEUS. When 
detection of BC was based on a CEUS-positive result, 
there was a 70% “post-test” probability of detecting a 
subsequent BC. With a negative CEUS, the “post-test” 
probability of detecting BC dropped to 2%. Consistent 
with other diagnostic meta-analysis articles [5,6]. 

We believe that moderate heterogeneity exists, so we 
stated in the discussion that the P-SEN and PLR− with 
95%CI forest plots displayed moderate heterogene-
ity and we made corresponding explanations and analy- 
ses. 

We agree with your valuable comments on the Gupta 
et al study [8]. We included this article in analysis be-
cause in this study CEUS was a good alternative for pre-
operatively T staging and grading of BC.
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