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Ultrasonography of Liver Metastases

The 1st report: Studies on B-mode Imaging by Real-time
Ultrasound and Ultrasound guided Aspiration Biopsy
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2 Department of Diagnostic Ultrasound and ME, Sapporo Medical University School of Medicine
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ABSTRACT The diagnostic accuracy of B-mode real-time ultrasonography on liver metastatic
tumors of 1,192 patients was analysed. In parallel, ultrasound-guided fine needle aspiration cytology or
needle biopsies were performed in some cases suspected for liver metastasis. ~ The ultrasound diagnosis
of liver metastasis were correct in 286 (94.7%) of 302 cases. On laparotomy, 52 cases of liver metas-
tasis were further found from 890 patients who had shown negative findings. The overall accuracy was
94.3%, sensitivity was 94.79, specificity was 94.2%, positive predictive value for metastatic Ca. was
84.6%, and negative predictive value was 98.1% in the diagnosis of liver metastasis.

US-guided liver aspiration cytology was performed in 79 cases, malignant cells were found in 67.
The overall accuracy rate was 84.8%, with a sensitivity of 85.9%, a specificity of 100%, and a positive
predictive value of 100%. A histologic study of tissue fragment preparations was performed for 45 of
53 cases with 21-gauge biopsy needles by histologic examination biopsy. The overall accuracy rate of the
histologic biopsy evaluation was 88.7%, with a sensitivity of 88.2%, a specificity of 100%, and a positive
predictive value of 100%. False-negative results were seen in 11 cases of the cytologic, and in 6 cases
of the biopsy specimens. Combined cytology and biopsy evaluations were performed in 38 cases. The
histologic diagnosis were obtained in 45 cases by histologic biopsy, and in 16 cases only by aspiration
cytology. There were not any false-positive result or any serious complications in either examination.

The majority of liver metastases showed varied small (less than 30 mm), multiple lesions in the liver.
Five echoic patterns were classified in this paper. The hyperechoic pattern were 124 cases (43.4%), and
hypoechoic pattern were 92 cases (32.2%). The lesions smaller than 30 mm discovered by US were in 215
(75.2%) of 286 cases of liver metastases. There were 273 cases suffering multiple lesions, 87 cases in the
right, 24 cases in the left lobe, and 162 cases in the whole of the liver. Fifty-four cases had single
lesions, found in the left lobe in 25 (46.3%) and the right lobe in 29 (53.7%) cases.

The “bull’s eye ” sign or “target” sign is an important characteristic pattern of liver metastasis
under US. Calcification or necrosis may occur in some lesions. It is difficult to find a smaller lesion in
the fornix of the right liver lobe or when it is an isoechoic pattern metastasis, and when the liver is
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heterogenous as when caused by bile stagnation or other etiologies.

ALIREREE

We conclude that US is very useful

in the clinic to check-up or follow-up in liver metastasis, and ultrasound-guided fine needle aspiration

cytology or needle biopsy are powerful arms for diagnosing hepatic tumors.
(Received February 20, 1995 and accepted February 23, 1995)
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Table 1 Accuracy Rate in 354 Cases of Liver Metastases by B-US and Primary Lesions

Diagnosis of Ultrasonography

Primary Tumors Cases
Correct (%) Mistaken (%)

Gastric Ca. 60 49( 81.7) 11( 18.3)
Colorectal Ca. 57 47( 82.5) 10( 17.5)
Esophageal Ca. 52 42( 80.8) 10( 19.2)
Lung Ca. 49 42( 85.7) 7( 14.3)
Mammary Ca. 23 18( 78.3) 5(21.7)
Pancreatic Ca. 23 15( 65.2) 8( 34.8)
Renal Cell Ca. 22 17( 77.3) 5(22.7)
Others 21 17( 81.0) 4( 19.0)
GI. Sacoma 13 13(100 ) 0o 0 )
Lymphoma* 12 9( 75.0) 3( 25.0)
Gallbladder Ca. 11 7( 63.6) 4( 36.4)
Ovarian Ca. 5 5(100 ) 0o¢ 0 )
Thyroid Ca. 3 3(100 ) 0 0 )
Melanoma** 3 2( 66.7) 1( 33.3)
Total 354 286( 80.8) 68( 19.2)

Lymphoma* : Secondary Lymphoma

Melanoma** : Malignant Melanoma
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Table 2 Sonographic Results in 1192 Cases of Liver
Metastases

Final Diagnosis

Ultrasonography Case

Negative Positive
Negative 890 838 52
Positive 302 16 286
Total 1192 854 338

Sensitivity =94.7% (286/286+16)

Specificity =94.2% (838/838+52)
Accuracy=94.3% (838+286/838+286+16-+52)
Positive Predictive Value=84.6% (286/286+52)
Negative Predictive Value=98.19% (838/838+16)
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Fig. 1 Metastasis with hyperechoic pattern from small

cell lung carcinoma (SCLC) : (a, b) Longitu-

a dinal scan of left lobe. A bull’s eye sign with ¢

6 mm in S4 (a), and grew to 18 mm after 3-

_—_  months (b), Ultrasound guided fine needle

c (using 21G) aspiration biopsy (US-FNAB)

was successfully done (c). The metastasis of

SCLC was verified shown in the section of
biopsy specimen (H&E stain, 150 X).
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Fig. 2 Transverse scan of the left liver lobe, liver
metastasis with calicfication. (from well-
differentiated adenocarcinoma of thyroid by
US-FNAB) : There was some echogenic foci
formed on the border of the tumor (a), and
this turned to a ring-like hyperechoic tumor
after 18-months (b). Then it was proved by
CT examination.
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Table 3 Sonographic Pattern and Accompanied Appearance in 286 Cases of Liver Matastases

US Patterns

Accompany Appearance

Primary Tumors  Cases
Hypo Iso Hyper Cystic Complex  Necrosis Bull'seye Calcified

Gastric Ca. 49 22 8 16 — 3 11 24 3
Colorectal Ca. 47 22 3 20 =5 2 7 14 3
Esophageal Ca. 42 14 4 21 — 3 4 27 ==
Lung Ca. 42 12 3 14 1 12 8 23 —
Mammary Ca. 18 4 5 7 = 2 5 12 —
Renal Cell Ca. 17 5 4 8 — — 3 6 =
Others 17 5 2 8 — 2 4 10 —
Pancreatic Ca. 15 2 3 10 — — 4 8 —
GI. Sacoma. 13 3 1 8 —= 1 7 12 1
Lymphoma* 9 — 4 5 — — — — =
Gallbladder Ca. 7 2 — 4 — 1 1 4 —
Ovaian Ca. 5 = — = 5 = s — —
Thyroid Ca. 3 1 1 1 — — = 2 1
Melanoma** 2 — — — 2 — — 1 —
Total 286 92 38 124 6 26 55 128 8
(%) (100)  (32.2) (13.3) (43.4) (2.1 9.1 (19.2) (49.7) (2.8)

Lymphoma* : Secondary Lymphoma

Melanoma** : Malignant Melanoma
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Table 4 The Distribution of Tumor Size and Sonographic Pattern in Liver Metastases

Case Sonographic Pattern (%)*
Tumor size
Total (%) * Detected (%) ** Hypo Iso Hyper Cystic Complex
<10 mm 42( 11.9) 4( 9.5) 2(50.0) == 2(50.0) = —
11~30 mm 241( 68.1) 211( 87.6) 87(41.2) 38(18.0) 86(40.8) - -
31~60 mm 47( 13.3) 47(100 ) 3(6.4) — 36(76.6) 5(10.6) 3( 6.0)
=61 mm 24( 6.8) 24(100 ) = =S 1( 4.2) 23(95.8)
354(100 ) 286( 80.8) 92(32.2) 38(13.3) 124(43.5) 6(2.1) 26(9.1)

(%) * : distribution rate of tumor size,
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Fig. 3 Isoechoic pattern of liver metastasis from ascending colon of poorly-differentiated adenocarcinoma (Case
3). A tumor in S2 was discovered by US in a patient who had no specific clinical symptom, and it was
proved to be a liver metastasis what from adenocarcinoma by US-FNAB.

(+) was pressed.

(a) Transverse scan of the left liver lobe : US shows a tumor with isoechoic pattern in S2 and the portal vein

(b) Post-hepato-right-half-colonectomy : In the section specmen, the metastasis shows an yellow tumor in
the liver, and there were a pressed band that formed with hepatic and metastatic cells and some fibrosis.
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Fig. 4 Complex echo pattern obtained form metastasis
of rectal leiomyosarcoma (rectosig-
a moidectomy in 24 years ago).
—— (a) In longitudinal scan of the left lobe: a
b huge tumor with complex echo pattern
revealed in the whole left lobe. Irregular
hypoechoic areas correspond to necrostic
changes (seeing b) ;
(b) section in fresh specimen of hepatic metas-
tasis by operation.
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Table 5a Results of Histologic Biopsy and Cytologic Punctuve in

Liver Metastases

Histologic Biopsy

Cytologic Puncture

The Last Diagnosis

Negative Positive Negative Positive
Negative 2 0 1 0
Positive 6 45 11 67
Total 8 45 12 67

Table 5b Analysis of Histologic Biopsy and Cytologic Puncture in

Liver Metastases

Histologic Biopsy (%)

Cytologic Puncture (%)

Sensitivity
Specificity
Accuracy

Positive Predictive Value

83.2 85.9
100

88.7 84.8
100
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