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Ultrasonographic Findings of Foreign-Body Granulomas after
Endoscopic Thyroidectomy via an Axillo-Breast Approach1
액와-유방 접근법을 이용한 내시경 갑상선 절제술 후에 발생한
이물육아종의 초음파 소견1
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Purpose: To assess the ultrasonographic (US) findings of foreign body granulomas
detected by endoscopic thyroidectomy.
Materials and Methods: On positron emission tomography-computed tomography of patients who had undergone endoscopic thyroidectomy, we encountered three
fluorodeoxyglucose uptaken lesions in the surgical bed and those were pathologically
confirmed to be foreign body granulomas. Additionally, 10 lesions demonstrating the
same US findings were clinically diagnosed as foreign body granulomas. Echogenicity,
shape, size, location, and vascularity were evaluated on US. Eleven lesions were subjected to follow-up US.
Results: On US, seven lesions were found to be hyperechoic linear lesions with posterior acoustic shadowing while six other lesions were oval, iso- to slightly hypoechoic
lesions. No vascularity was observed on color Doppler US. The size of the lesions was
inversely correlated with the time to lesion detection (Spearman’s correlation r =
-0.6528; p = 0.02). Oval iso- to slightly hypoechoic lesions (mean, 672 days) had statistically longer times from the time of thyroidectomy to lesion detection on US than
hyperechoic linear lesions (mean, 318 days; Mann-Whitney test, p = 0.02). On followup US, the lesions had decreased in size and hyperechoic linear lesions became oval
iso- to slightly hypoechoic lesions.
Conclusion: In patients who underwent endoscopic thyroidectomy, characteristic US
findings and evolutional changes are helpful for the diagnosis of foreign body granulomas and to distinguish from recurrent thyroid cancer, thus avoiding invasive procedures.
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cervical approaches for endoscopic thyroidectomy using an

INTRODUCTION

“anterior chest wall” and a “scarless” breast approaches. More

Endoscopic thyroidectomy has recently been used for the

recently, various endoscopic thyroid surgery techniques have

treatment of benign nodules and thyroid cancer (1). The use of

been developed. Many groups from Asia have focused on en-

endoscopic thyroidectomy is increasing because of the in-

doscopic thyroidectomy via axillary approaches (4, 5). Other

creased prevalence of micropapillary carcinoma and a signifi-

groups have since described an axillo-breast approach (1, 6-8).

cant number of patients comprising of young women look for

At our institution, endoscopic thyroidectomy via unilateral and

the treatment option that provides a better cosmetic result (2).

bilateral axillo-breast approaches is used (1, 7).

In Asia, Ohgami et al. (3) first proposed and performed extrasubmit.radiology.or.kr
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After surgical treatment, patients with thyroid cancer are mon-
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itored closely for recurrence using various methods including

US of patients who underwent endoscopic thyroidectomy. Sub-

physical examination, ultrasonography (US), iodine-131 whole-

sequently, 11 additional lesions that demonstrated US findings

body scanning, and tumor markers such as thyroglobulin (Tg)

similar to biopsy-proven foreign body granulomas were detect-

and Tg antibody. US gives the highest sensitivity among these

ed in 10 other patients who underwent endoscopic thyroidec-

methods (9-11). More recently, the technique of analyzing fine-

tomy. A patient with a lesion whose underlying pathologic di-

needle aspiration specimens for Tg has been added as a reliable

agnosis was papillary thyroid carcinoma was excluded from the

index for the diagnosis of recurrence (10, 12-14).

study because it has no follow-up US or CT scan. Other 9 pa-

These assessments for the detection of recurrence are the same

tients were clinically diagnosed by characteristic US findings

in conventional and endoscopic thyroidectomy. In a postoperative

and serum Tg and Tg antibody levels. Finally, three pathologi-

clinical follow-up of patients who underwent endoscopic thyroid-

cally proven lesions and 10 additional lesions - a total of 13 le-

ectomy, we encountered 13 foreign body granulomas in the surgi-

sions from 12 patients (three men and nine women; mean age,

cal bed. Subsequently, US findings of the foreign body granulo-

38 years; age range, 27-55 years) - were included in the current

mas were retrospectively evaluated for characteristic US findings.

retrospective study. Serum Tg and Tg antibody levels of four

Identifying the characteristic US findings of foreign body gran-

patients who underwent total or completion thyroidectomy were

ulomas is important because it raises concerns about recurrence;

assessed at the time of follow-up US (same day as US in 3 pa-

thus, unnecessary imaging modalities and invasive procedures

tients, 10 days prior in 1 patient). The pathologic diagnosis of

can be avoided and tumor recurrence and other pathologic con-

the underlying lesions of eight patients was papillary thyroid

ditions can be excluded.

carcinoma (seven of eight were microcarcinomas) and that of

The purpose of this study was to assess the US findings of

the other three patients was nodular hyperplasia.

foreign body granulomas in the surgical bed after endoscopic
thyroidectomy via an axillo-breast approach.

Endoscopic Thyroidectomy
Ten patients underwent endoscopic hemithyroidectomy and

MATERIALS AND METHODS

two patients had endoscopic total thyroidectomy. Two of ten

Study Population

undergone completion thyroidectomy due to papillary thyroid

The institutional review board approved the present retrospec-

patients who underwent endoscopic hemithyroidectomy had
cancer with lymph node metastasis.

tive study and informed consent was waived. During the period

Surgery was performed as follows: a 4.5- to 5.5-cm skin inci-

January 2007 to June 2011, 268 cases of unilateral or total endo-

sion was made parallel to the skin crease in the axillary fossa,

scopic thyroidectomy were performed at the Department of

into which the rigid endoscope and endoscopic instruments

Otolaryngology-Head and Neck Surgery at our hospital. In the

were inserted. The skin was elevated above the pectoralis major

postoperative clinical follow-up of patients who underwent en-

muscle exclusively under direct vision using monopolar cauter-

doscopic thyroidectomy, we encountered two patients complain-

ization through the axillary skin incision until the anterior bor-

ing of palpable lesions in the anterior chest wall. We performed

der of the sternocleidomastoid muscle was exposed. A second

positron emission tomography-computed tomography (PET-

1.0-cm skin incision was made along the upper margin of the

CT) with concern regarding Recurrence or seeded tumor. The

mammary areola on the tumor side for the insertion of a 12-

lesions showed increased fluorodeoxyglucose (FDG) uptake on

mm trocar, which was directed to the midline of the sternal

PET-CT scanning. Diagnostic US was performed and lesions

notch. The anterior border of the sternocleidomastoid muscle

were confirmed to be foreign body granulomas by gun biopsy.

was dissected from the sternohyoid muscle, and in some cases,

PET-CT scan of another patient showed a lesion in the surgical

divided the omohyoid muscle. In all cases, only the harmonic

bed that showed increased FDG uptake. The lesion was con-

scalpel (HS; Harmonic Ace 36P®; Johnson & Johnson Medical,

firmed to be foreign body granuloma by fine needle aspiration

Cincinnati, OH, USA) was used for the vascular control of the

biopsy. Next, we included chest wall scanning in the follow-up

thyroid gland and strap muscles (1, 7).
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US and Other Imaging Studies

CT, and one by both CT [(n = 3; LightSpeed VCT; GE Health-

US was performed using an IU22 US, an HDI 5000 with an

care) and (n = 1; Somatom Sensation 16; Siemens Medical Solu-

L12-5 (5-12 MHz) linear array transducer (Philips Medical Sys-

tions, Erlangen, Germany)] and PET-CT (Biograph2 scanner;

tems, Bothell, WA, USA), a LOGIQ 700 MR with an LA39 (6-

Siemens Medical Systems, Forchheim, Germany).

13 MHz) linear array transducer, and a LOGIQ E9 system with
an ML6-15-D (5-16 MHz) linear array transducer (GE Health-

Statistical Analysis

care, Milwaukee, WI, USA). A head and neck radiologist with

Foreign body granulomas were divided into two groups based

20 years of experience in thyroid sonography scanned all the

on the echogenicity and the shape of the lesions (group I: hyper-

patients and reviewed the US findings for lesion echogenicity,

echoic linear lesions with posterior acoustic shadowing, n = 7;

shape and size. Color Doppler US was available in 11 lesions,

group II: oval lesions, iso- to slightly hypoechoic relative to the

and the presence or absence of vascular flow signals within the

adjacent strap muscle or the pectoralis major muscle, n = 6).

lesions was assessed. No evaluation was performed on the flow

The time from thyroidectomy to lesion detection was compared

patterns in the other two lesions. The color gain was adjusted un-

between the two groups using the Mann-Whitney test. The rela-

til the background noise first became apparent. US-guided gun

tionship between the largest diameter of the lesion and the time

biopsy was performed on two lesions using a needle biopsy gun

from thyroidectomy to lesion detection was examined using

(Acecut; TSK Laboratory, Tochigi, Japan) with an 18-gauge ×

Spearman’s correlation coefficient. Nonparametric tests were ap-

7.5-cm needle and a 22-mm biopsy specimen notch. Fine needle

plied to ensure that small sample sizes were properly handled. A

aspiration biopsy was performed on one lesion with a 22-gauge

p -value less than 0.05 was deemed to indicate a statistically sig-

needle attached to a 10-mL plastic syringe, using a freehand

nificant difference. Statistical analysis was performed using Stata

technique. The mean time from thyroidectomy to lesion detec-

11 software (Stata, College Station, TX, USA).

tion on US was 481 days (range, 182-815 days). Eleven lesions
underwent follow-up US for an evaluation of evolutional change
over time. The mean interval time from lesion detection to fol-

RESULTS

low-up US was 275 days (range, 45-494 days). The time of the

Clinical and US findings are summarized in Table 1.

first US after endoscopic thyroidectomy was varied because it

The mean serum Tg level of four patients who had under-

depended on multiple factors including the type of underlying

gone a total or completion thyroidectomy was 0.30 ng (range,

lesion, presence of symptoms, abnormal laboratory findings

0.01-1.02 ng). Additionally, the mean serum Tg antibody level

and clinical follow-up loss. Ten of 13 lesions were detected on

of those four patients was 0.10 ng (range, 0.01-0.37 ng). On US,

the first US after surgery. However, two other lesions (lesion no.

seven lesions were curved or straight hyperechoic linear lesions

9 and no. 10) were detected on the second US; we believed that

with posterior acoustic shadowing (Figs. 1A, 3A); six other le-

we missed the lesions on the first US because the lesions were

sions were oval and well-defined masses, which were isoechoic

ill-defined and isoechoic compared with the adjacent muscle at

(n = 3) (Fig. 2A) or slightly hypoechoic (n = 3) relative to the

the time of the first US. Additionally, the other lesion (lesion

adjacent muscle. The lesions were located in the anterior chest

no. 11) was detected on the fourth US because the lesion was

wall (n = 6), sternocleidomastoid muscle (n = 4), and strap

located in the anterior chest wall and three previous US scans

muscle (n = 3).

did not include the chest wall. Two lesions did not undergo fol-

Color Doppler US in 11 lesions revealed no blood flow (Figs.

low-up US. One lesion had been followed up by contrast en-

1B, 2B, 3B). Color Doppler US was not available in the other two

hanced neck CT after 625 days from the initial US and showed

lesions. The mean largest diameter of the lesions was 17 mm

no evidence of recurrence or seeded neoplasm. Another lesion

(range, 10-20 mm). The size of the lesions was inversely correlat-

did not require clinical follow-up because the underlying pa-

ed with the time to lesion detection (Spearman’s correlation r =

thology was determined as nodular hyperplasia.

-0.6528; p < 0.02). Thus, we could presume that the lesions had

Furthermore, four lesions were evaluated by CT, three by PETsubmit.radiology.or.kr
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decreased in size over time. The mean time from thyroidectomy
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Size Vascu- FU
(mm) larity (days)
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14 → 12 mm

Disappeared
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10 → 8 mm
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18 → 16 mm
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Oval, slightly hypoechoic
compared to muscle
Size decrease
16 → 13 mm

NT

Oval, isoechoic compared
to muscle
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Size decrease
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NT
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Evolutionary Change
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NT
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NT
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NT

NT

Isodense compared
to muscle
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Other Imaging Modalities
CT
PET-CT

Note.-*Pathology confirmed by gun biopsy.
**Pathology confirmed by fine needle aspiration.
- = no evidence of vascularity on color Doppler image, antiTg Ab = antithyroglobulin antibody, CT = completion thyroidectomy, FU = follow-up, HT = hemithyroidectomy, hyperechoic = slightly more
hyperechoic than adjacent muscle, Lt = left, NH = nodular hyperplasia, NT = not taken, PET-CT = positron emission tomography-computed tomography, PMC = papillary microcarcinoma, PTC = papillary thyroid carcinoma, Rt = right, SCM = sternocleidomastoid muscle, SUV = standardized uptake value, Tg = thyroglobulin, TT = total thyroidectomy, US = ultrasonography
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to lesion detection on US was 318 days for hyperechoic lesions

US revealed a foreign body granuloma with denser fibrosis and

and 672 days for solid lesions. Solid lesions had a significantly

only a few empty spaces (Fig. 2E). On follow-up US, hypere-

longer time to lesion detection than hyperechoic lesions

choic linear lesions (n = 6) with posterior acoustic shadowing

(Mann-Whitney test, p = 0.01).

showed either a decrease in size only (n = 4) or became oval,

Histopathology showed a foreign body granuloma with mul-

iso- to slightly hypoechoic lesions with a decrease in size (n =

tiple empty spaces and remnant amorphous material in a case

2) (Figs. 1B, 3B). Evolutional change of the oval, iso- to slightly

with a hyperechoic linear lesion with posterior acoustic shad-

hypoechoic lesions (n = 5) was disappearance (n = 3) and de-

owing on US (Fig. 1E). A well-defined, oval iso- to slightly hy-

crease in size (n = 2). One lesion followed up by contrast en-

poechoic solid lesion without posterior acoustic shadowing on

hanced neck CT without follow-up US (No. 2) showed a de-

A

B

C

D
E
Fig. 1. A 38-year-old woman with biopsy-proven foreign body granuloma.
A. A total of 311 days after thyroidectomy, US shows curved hyperechoic line with posterior acoustic shadowing (arrowheads) in the superficial
layer of the left anterior chest wall, adjacent to the pectoralis major muscle. The lesion resembles a calcification on US but CT scan and pathologic examination show no calcification.
B. Follow-up US after 476 days shows an oval, well-defined soft tissue echogenic lesion (arrowheads), isoechoic relative to the adjacent muscle.
Color Doppler shows no vascularity.
C, D. PET-CT scan, 442 days after thyroidectomy shows a well-defined nodule (arrowheads in C), slightly hyperdense compared to the muscle
with increased FDG uptake (peak SUV = 2.3) (arrowheads in D).
E. Microscopic findings show empty spaces with remnant amorphous material and adjacent fibrosis and foreign body giant cells (hematoxylin
and eosin stain, × 40).
Note.-FDG = fluorodeoxyglucose, PET-CT = positron emission tomography-computed tomography, SUV = standardized uptake value, US = ultrasonography

submit.radiology.or.kr
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A

B

C

D
E
Fig. 2. A 55-year-old woman with biopsy-proven foreign body granuloma.
A. A total of 762 days after thyroidectomy, US shows an oval, well-defined solid echogenic lesion (arrowheads), isoechoic relative to the muscle
in the left chest wall.
B. Color Doppler shows no vascularity (arrowheads). On follow-up US, the lesion disappeared (not shown).
C. Enhanced CT scan, 711 days after thyroidectomy shows well-defined enhancing nodule (arrowheads), slightly hyperdense compared to the
muscle.
D. PET-CT scan, 711 days after thyroidectomy shows increased FDG uptake (p-SUV = 6.0) (arrow).
E. Sections show deposition of amorphous eosinophilic material, infiltration of chronic inflammatory cells, and foreign body-type giant cells.
Right side reveals dense fibrosis and rare empty spaces with amorphous material (hematoxylin and eosin stain, × 40).
Note.-FDG = fluorodeoxyglucose, PET-CT = positron emission tomography-computed tomography, SUV = standardized uptake value, US = ultrasonography

crease in size.
All five lesions of four patients who underwent enhanced CT

DISCUSSION

were well-defined enhancing nodular lesions without calcifica-

Neck US is performed as the first-line imaging modality in the

tions; three lesions were slightly hyperdense compared to the

follow-up of patients with postoperative thyroid cancer (10). On

muscle (Figs. 1C, 2C, 3C), and the other two lesions were isodense

US, the normal postoperative thyroid bed should have a uni-

compared to the muscle.

form echogenic texture owing to the fibrofatty connective tissue

On PET-CT, all four lesions showed increased FDG uptake

(15). Any hypoechoic mass detected in the postoperative thy-

[peak standardized uptake value (SUV) = 4.0; range, 2.3-6.0]

roid bed on US is suggestive of recurrence, in which case a bi-

(Figs. 1D, 2D).

opsy should be performed. Even a well-differentiated papillary
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A
B
C
Fig. 3. A 29-year-old man with foreign body granuloma.
A. A total of 352 days after thyroidectomy, US shows straight hyperechoic line with posterior acoustic shadowing at the inner aspect of the left
sternocleidomastoid muscle.
B. Follow-up US, after 494 days, shows an oval isoechoic mass without posterior acoustic shadowing. Color Doppler US shows no vascularity.
C. Enhanced CT scan, 413 days after thyroidectomy shows an oval well-defined enhancing nodule (arrow), slightly hyperdense compared to the muscle.
Note.-US = ultrasonography

thyroid carcinoma is reported to be associated with a signifi-

They reported that 70% of their lesions to be hypoechoic and

cantly increased rate of thyroid cancer mortality (16, 17). How-

the remaining 30% to be markedly hypoechoic. They also ex-

ever, several benign pathologies mimicking tumor recurrence

amined vascularity and 65% of their recurrences were exam-

in the thyroid bed exist including thyroid remnants, postopera-

ined using color Doppler US; however, only 23% of the recurrent

tive scars, suture granulomas, chronic granulomatous lesions,

lesions were vascular. Although controversy exists regarding the

muscletissue and fat necrosis (18-22).

vascularity of recurrence, no foreign body granuloma in our

Incidental reports have been published regarding recurrenc-

study showed vascularity. The mean largest diameter of foreign

es at the site of insertion of the laparoscopic instruments in var-

body granulomas in the current study was 17 mm (range, 10-

ious cancers. One case report described a 25-year-old woman

20 mm). Recurrent tumors with such large sizes may demon-

who had recurrent cancers around the operative bed and subcu-

strate vascularity on color Doppler US.

taneous tunnel after endoscopic thyroidectomy (23). Needle

A suture granuloma is a benign, granulomatous inflammato-

tract implantation of thyroid carcinoma after fine-needle aspi-

ry lesion characterized by a histiocytic reaction with foreign

ration has been occasionally reported (24). Another report de-

body giant cells around nonabsorbable sutures. Suture granulo-

scribed soft tissue implantation of thyroid adenomatous hyper-

mas can also be found in the thyroid bed after thyroidectomy

plasia after endoscopic thyroidectomy (25). According to a

and mimic recurrent thyroid tumors (18). However, in endo-

review, multiple factors - including the gas used, local trauma,

scopic thyroidectomy via the axillo-breast approach used at our

tumor manipulation, biologic properties of the tumor, and in-

institution, a harmonic scalpel without suture material is em-

dividual surgical skills - were associated with recurrence in the

ployed for hemostasis; thus, suture granuloma can be excluded.

surgical bed (26).

Kim et al. (18) concluded that the typical US features of suture

Kamaya et al. (27) reported that thyroidectomy bed recur-

granulomas are those of ill-defined, heterogeneous and irregu-

rence possesses characteristic sonographic features including

lar hypo- to isoechoic lesions, with multiple central or paracen-

hypoechoic echogenicity compared with the adjacent fibrofatty

tral internal echogenic foci > 1 mm. In their study, 9 of 10 su-

tissue, detectable internal vascularity on color Doppler or pow-

ture granulomas disappeared or decreased in size during follow-

er Doppler imaging, and lesions that may or may not contain mi-

up. This feature of disappearing or decreasing size is the consistent

crocalcifications or coarse calcifications. They reported 100% de-

with the findings in foreign body granulomas after endoscopic

tectable vascularity in recurrent malignancies. Conversely, Shin

thyroidectomy in the present study. Thus, we suggest that if a

et al. (22) concluded that they could not differentiate benign

lesion exists with suspicious findings of foreign body granulo-

tissues from recurrences by US without fine-needle aspiration.

mas, follow-up US may be useful to exclude recurrence without

submit.radiology.or.kr
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having to perform biopsy.

The CT findings of several suture granulomas of other organs

Langer et al. (20) reported four cases of chronic granulomatous

have been reported (28-31). Ferrozzi et al. (28) reported a case of

lesions after thyroidectomy and concluded that the diagnosis may

foreign body granuloma of the kidney that was a well-capsulated

be suggested when the lesion shows the US appearance of a poor-

renal mass with intralesional calcifications and adipose foci with-

ly defined, hypoechoic lesion with a central echogenic non-shad-

out infiltration of the surrounding structures on CT. The lesion

owing focus. The US features of those lesions were similar to that

was confirmed by histologic examination as a nonspecific, chron-

of a suture granuloma. However, in their study, no evidence was

ic granulomatous inflammation secondary to a foreign body (su-

found of a suture or other foreign body in the only patient who

ture material). Moreover, Kim et al. (30) reported two foreign

had surgical excision. Additionally, those lesions appeared as

body granulomas in the abdomen: one demonstrated an oval,

complex cystic masses on CT and magnetic resonance imaging,

well-defined, hypodense mass with peripheral contrast enhance-

and had increased activity on PET.

ment and the other revealed a well-enhancing mass. However,

Suture granulomas (18) and chronic granulomatous lesions

foreign body granulomas in our study demonstrated oval, well-

(20) after thyroidectomy have been reported. However, US and

defined nodular lesions iso- to slightly hyperdense compared to

CT findings of suture granulomas and chronic granulomatous

the adjacent muscle with enhancement on CT. These CT findings

lesions were different from those of foreign body granulomas

were different from those of the above suture granulomas.

in the present study, and the technique of endoscopic thyroid-

Significantly increased 18F-fluorodeoxyglucose uptake in the

ectomy performed at our institution does not use suture mate-

neck of a patient who underwent thyroidectomy has been re-

rial (15, 18-22). Foreign body granulomas, excluding suture

ported using combined PET and CT (32), which was found to

granulomas and chronic granulomatous lesions, after endo-

be localized to the left vocal cord presumably because of a Tef-

scopic thyroidectomy or conventional thyroidectomy have not

lon-induced granuloma. Foreign body and infectious granulo-

been previously reported. Additionally, lesions of characteristic

mas are well known to demonstrate increased FDG uptake.

US findings of foreign body granulomas have not been observed

Thus, foreign body granulomas are often difficult to differenti-

in the follow-up US of patients who had conventional thyroidec-

ate from malignant lesions.

tomy. Thus, we presumed that US findings of these foreign body

Foreign body granulomas in our study were located in the

granulomas are related to the endoscopic approach of thyroidec-

anterior chest wall (n = 6), sternocleidomastoid muscle (n = 4),

tomy.

and strap muscle (n = 3). The lesions in the anterior chest wall

Our study found characteristic sonographic findings and its

were in the superficial layer of the pectoralis major muscle. In

evolutional change. On early US, foreign body granulomas

the endoscopic thyroidectomy via the axillo-breast approach,

showed hyperechoic linear lesions with posterior acoustic shad-

the skin was elevated above the pectoralis major muscle until

owing, but without vascularity on color Doppler images. Over

the anterior border of the sternocleidomastoid muscle was ex-

time, these granulomas decreased in size and changed into

posed. Additionally, a 12-mm trocar was directed to the mid-

well-defined oval iso- to slightly hypoechoic lesions. Ultimately,

line of the sternal notch through the periareolar skin incision.

these granulomas disappeared.

The mean largest diameter of the foreign body granulomas in

Hyperechogenicity with posterior acoustic shadowing on US

our study was 17 mm, similar to the size of the used trocar. Addi-

revealed a foreign body granuloma with multiple empty spaces

tionally, an external retractor and rigid endoscope were inserted

on pathology. We presumed that the reflection of the US beam

and moved in the narrow operative space, and the anterior chest

between the empty spaces produced these US findings. A well-

wall and lower neck could be pressed by these instruments. We

defined, oval iso- to slightly hypoechoic lesion without posteri-

presumed that this pressure effect produced by endoscopic in-

or acoustic shadowing on US showed denser fibrosis and very

struments can also result in considerable irritation and foreign

few empty spaces on microscopic examination. These different

body reaction of the chest wall and lower neck tissue. In conclu-

microscopic findings are correlated with the evolutionary chang-

sion, we thought that these foreign body granulomas were relat-

es in the foreign body granuloma.

ed to the use of endoscopic instruments and hyaluronic acid
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(Guardix-sol®; Hanmi Medicare, Seoul, Korea) as an anti-adhe-

without gas insufflation for benign thyroid nodules and

sive barrier in endoscopic thyroidectomy.

micropapillary carcinomas: preliminary results. Yonsei Med J

Our study had several limitations. First, only 3 of 13 lesions

2011;52:643-654

were confirmed by pathology to be foreign body granulomas.

2. Colonna M, Guizard AV, Schvartz C, Velten M, Raverdy N,

The others were only clinically diagnosed by characteristic US

Molinie F, et al. A time trend analysis of papillary and fol-

findings and follow-up US. However, those lesions demonstrated

licular cancers as a function of tumour size: a study of

evolutional changes, including decreased size and echogenicity,

data from six cancer registries in France (1983-2000). Eur

and the lesions showed similar US findings as pathologically

J Cancer 2007;43:891-900

confirmed lesions. Thus, invasive biopsy was not necessary. Ad-

3. Ohgami M, Ishii S, Arisawa Y, Ohmori T, Noga K, Furukawa

ditionally, the serum Tg levels of four patients who underwent

T, et al. Scarless endoscopic thyroidectomy: breast ap-

total or completion thyroidectomy were < 2 ng/mL (mean, 0.3

proach for better cosmesis. Surg Laparosc Endosc Percutan

ng/mL; range, 0.01-1.02 ng/mL), and the Tg antibody levels of

Tech 2000;10:1-4

those four patients were not significant (mean, 0.1025 ng/mL;

4. Shimizu K, Tanaka S. Asian perspective on endoscopic thy-

range, 0.01-0.37 ng/mL). Therefore, we excluded the possibility

roidectomy -- a review of 193 cases. Asian J Surg 2003;26:

of tumor recurrence for those five lesions of four patients. Addi-

92-100

tionally, lesions in the anterior chest wall are obviously unusual

5. Yoon JH, Park CH, Chung WY. Gasless endoscopic thyroid-

for recurrence considering their location and tumor seeding in

ectomy via an axillary approach: experience of 30 cases.

the subcutaneous tunnel after endoscopic thyroidectomy is very

Surg Laparosc Endosc Percutan Tech 2006;16:226-231

rare. Thus, we could presume the possibility of nonrecurrent le-

6. Choe JH, Kim SW, Chung KW, Park KS, Han W, Noh DY, et

sions for encountered lesions on US. However, a prospective

al. Endoscopic thyroidectomy using a new bilateral axillo-

study should be performed to establish characteristic imaging

breast approach. World J Surg 2007;31:601-606

findings of foreign body granulomas after endoscopic thyroid-

7. Koh YW, Park JH, Kim JW, Lee SW, Choi EC. Endoscopic

ectomy. The second limitation of the present study is that this

hemithyroidectomy with prophylactic ipsilateral central

was a retrospective study, thus findings on Doppler US and fol-

neck dissection via an unilateral axillo-breast approach

low-up US were not available for all lesions. Also, the times of

without gas insufflation for unilateral micropapillary thy-

US studies were varied among patients.

roid carcinoma: preliminary report. Surg Endosc 2010;24:

In summary, foreign body granulomas after endoscopic thy-

188-197

roidectomy show hyperechoic linear lesions with posterior acous-

8. Shimazu K, Shiba E, Tamaki Y, Takiguchi S, Taniguchi E,

tic shadowing in the early phase and oval, iso- to slightly hy-

Ohashi S, et al. Endoscopic thyroid surgery through the

poechoic solid lesions in the later phase. These lesions show

axillo-bilateral-breast approach. Surg Laparosc Endosc

evolutional change over time from a decrease in size and echo-

Percutan Tech 2003;13:196-201

genicity, to becoming a well-defined margin and finally disap-

9. Antonelli A, Miccoli P, Ferdeghini M, Di Coscio G, Alberti B,

pearing. Although suspicious lesions in the thyroidectomy bed

Iacconi P, et al. Role of neck ultrasonography in the fol-

should be biopsied percutaneously for pathologic confirmation,

low-up of patients operated on for thyroid cancer. Thyroid

if the lesions show characteristic US findings of foreign body

1995;5:25-28

granulomas, performance of invasive procedures is not necessary. Instead, follow-up US may be helpful for the diagnosis.

10. Frasoldati A, Pesenti M, Gallo M, Caroggio A, Salvo D, Valcavi R. Diagnosis of neck recurrences in patients with differentiated thyroid carcinoma. Cancer 2003;97:90-96
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액와-유방 접근법을 이용한 내시경 갑상선 절제술 후에 발생한
이물육아종의 초음파 소견1
김효린1 · 홍현숙1 · 이은혜1 · 이민희1 · 박정미2 · 곽정자3 · 이승원4
목적: 내시경 갑상선 절제술 후에 발견된 이물육아종의 초음파 소견을 분석하고자 한다.
대상과 방법: 내시경 갑상선 절제술 후 환자들의 PET-CT 검사에서, 수술 부위에 FDG 섭취가 증가된 세 개의 병변이
있었고, 이 병변들은 병리학적으로 이물육아종으로 확진되었다. 추가로 같은 초음파 소견을 보인 10개의 병변을 임상적으
로 이물육아종으로 진단하였다. 초음파에서 병변의 에코발생도, 모양, 크기, 위치, 혈관분포를 평가하였다. 11개의 병변
은 초음파 추적 검사를 하였다.
결과: 7개는 후음향음영을 동반한 선형의 고에코의 병변이었고 6개는 타원형의 동에코 또는 약간 저에코의 병변이었다.
모두 색도플러 초음파에서 혈관분포가 없었다. 병변의 크기는, 수술 후 병변 발견까지의 시간과 역의 상관관계를 보였다
(Spearman’s correlation r = -0.6528; p = 0.02). 타원형의 동에코 또는 약간 저에코의 병변들(mean, 672 days)은 선
상의 고에코의 병변들(mean, 283 days)보다 수술 후 발견까지의 시간이 유의하게 길었다(Mann-Whitney test, p =
0.02). 추적 검사에서 병변의 크기가 감소하고, 선상의 고에코의 병변이 타원형의 동에코 또는 약간 저에코의 병변으로
변하였다.
결론: 내시경 갑상선 절제술 후 환자들에서 특징적인 초음파 소견과 그 변화가 이물육아종의 진단과, 재발 또는 파종과
의 감별에 도움이 되며 따라서 불필요한 시술을 줄일 수 있을 것이다.
순천향대학교 의과대학 부천병원 1영상의학과학교실, 2핵의학과학교실, 3병리과학교실, 4이비인후과학교실
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