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Dysplasia Epiplasia Hemimelica in the Ankle Joint : A Case Report

Takayuki Aoyagi, M. D, et al.

Department of Orthopaedic Surgery, Kyorin University

We report a case of dysplasia epiplasia hemimelica in the ankle joint of a 6~year-old boy. On
initial examination, he presented an enlarged bony mass 5 cm in diameter and Limited range of
motion in the right ankle joint. The mother reported first noticing symptoms at two years earlier,
and the boy continued to suffer frequent falls while walking. Radographs and CT showed two bony
Jesions on the talus and distal portion of the tibia. Resection was performed to obtain a
histopathological diagnosis and to improve the range of motion. The histopathological findings
suggested an osteochondral lesion similar to osteochondroma, but dysplasia epiplasia hemimelica
was the final diagnosis since the lesion stemmed from the talus and distal epiphysis of the tibia.
After resection, the range of motion was improved with improved gait and relief from pain.
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Capillary Hemangioma in a Rib
Presenting as Large Pleural
Effusion

Nobuyuki Hashimoto, MD, PhD,

Satoshi Takenaka, MD, PhD, Yasuyoshi Akimoto, MD,
Hisashi Tanaka, MD, PhD, Eiichi Morii, MD, PhD,
Masato Minamd, MD, PhD, and

Hideki Yoshikawa, MD, PhD

Departments of Orthopedic Surgery, Radiology, Pathology,
and General Thoracic Surgery, Osaka University Graduate
School of Medicine, Osaka, Japan

Intraosseous hemangioma in a rib is extremely rare, and
most of the few reported cases are of the cavernous
subtype. First we describe a capillary hemangioma aris-
ing from a rib in a 64-year-old woman that developed
into a large, one-sided pleural effusion during the course
of a 3-year follow-up. In addition to the life-threatening
condition, the tumor demonstrated malignant imaging
features such as a sunbusst-like appearance or cortical
disruption on plain roentgenogram and computed to-
mography. This case report adds to the literature on a
serious complication and also discusses the diagnosis
and management of this rare disease.
(Ann Thorac Surg 2011,91:e59-61}
© 2011 by The Society of Thoracic Surgeons

rimary tumors in the ribs are rare, accounting for
6% to 10% of primary bone tumors, and approxi-
mately half of these are malignant [1, 2]. Among benign
tumors, cartilagenous tumor and fibrous dysplasia are
common, whereas hemangioma is exceedingly rare
with only a few cases reported in the literature. Some
of the reports have described these hemangiomas as
the cavernous subtype on histopathologic examination.
Herein, we believe that our report is the first case of a
patient with capiilary hemangioma of the rib and
complications of rapidly accumulating pleural effusion
after 3-year follow-up. No reports have described
costal hemangioma presenting with these life-
threatening conditions.

in November 2006, a 64-year-old woman was referred
to our hospital with a bone tumor in the left fifth rib.
She had no major past history before the mass was
accidentally identified during a medical check-up.
The patient was asymptomatic on presentation with
no pain or evident mass. Neither tenderness nor swell-
ing was observed. A roentgenogram of the rib demon-
strated increased radio-density of the affected bone
compared to adjacent ribs, and the rib was flat and
widened on palpation. The mass was expansile with
irregular cortex and coarse trabeculas with a “honey-
comb” appearance (Fig 1). This mass was accompanied
by an extraosseous mass showing a sunburst-like ap-
pearance. These findings strongly suggested hemangi-
oma of the bone, and fibrous dysplasia or low-grade

Accepted for publication Nov 23, 2010,

Address correspondence to Dr Hashimeto, 2-2 Yamada-oka, Suita, Osaka
565-0871, Japan; e-mail: hashinob-cuh@umin.ac.jp.

© 2011 by The Society of Thoracic Surgeons
Published by Elsevier Inc

Fig 1. A chest roentgenogram showing an expansile lesion of the
left fifth vib with sunburst-like appearance of extraossepus mass.

chondrosarcoma, which was also considered as a dif-
ferential diagnosis.

Due to the absence of symptoms or clinical findings
suggesting rapid progression, the patient was fol-
lowed-up carefully. Increases in tumor size remained
minimal until January 2009. A roentgenogram, in January
2010, showed slight enlargement of the tumor along with
evidence of a small amount of pleural effusion, although
this had not been noticed until the patient began to feel
progressive, exertional dyspnea without chest pain, and
she was urgently hospitalized in March. At the Hime of
admission, the roentgenogram showed a large, left-sided,
pleural effusion,

No abnormality was found in the laboratory studies
including tumor markers, except for a subtle increase in
C-reactive protein level to 039 mg/dL. A computed
tomographic scan demonstrated a costal mass with par-
tial cortical destruction and extraosseous extension along
with massive pleural effusion (Fig 2). However, neither
pleural nor pulmonary tumors were found. A thoracen-
tesis yielded clear, yellowish mransudate without signifi-
cant changes in levels of total protein {45 g/dL), glucose
(125 mg/dL), amylase (42 U/L), lactate dehydrogenase
{114 U/L), adenosine deaminase (5.40 IU/L), or hyal-
uronic acid (938 ng/ml). Both cytolegic and culture
examinations showed no abnormalities.

Fluid accumulation continued despite repeated thora-
centesis, administration of diuretics, and fluid restriction,
suggesting the possibility of malignant pleurisy. Resec-
tion of the rib along with the parietal pleura was there-
fore performed.

0003-4975/$36.00
doi10.1016/].athoracsur.2010.11.074
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Macroscopically, a tumor measuring 8 X 4 X 2.8 em
was identified bulging from the inner aspect of the fifth
rib toward the thoracic cavity. The surface of the tumor
was covered with a smooth pleura and no tumor exten-
sion beyond the membrane was observed. Microscopi-
cally, the tumor comprised a conglomerate of capillary
vessels with few dilated channels. The lining endothelial
cells showed no significant atypia or mitosis (Fig 3).
Based on these findings, capillary hemangioma of the
bone was diagnosed. Pleural tissues adjacent to the
tumor showed markedly increased thickness and con-
tained scattered blood cells, suggesting invasion of cap-
illary vessels from the tumor, but no accumulation of
inflammatory cells was evident. The patient was dis-
charged after an uneventful postoperative course. No
further accumulation of pleural effusion has been
observed.

Comment

Hemangioma is a common benign vascular tumor that
arises in a variety of organs and sites. The bone is also
involved with low incidence, accounting for 1% to 6% of
all bone tumors [3, 4]. These lesions are most commonly
found in the vertebral column and skull, and the hem-
angioma involving a rib is exceedingly rare. Some of the
reports have described these hemangiomas as cavernous
subtype on histologic examination. This is the first report
of a capillary hemangioma occwrring in a rib.

In addition, this case presented with rapid accumu-
lation of one-sided pleural effusion mimicking malig-
pant pleurisy. Most previous reports describe costal
hemangiomas as being asymptomatic, and the diagno-
sis is often made incidentally on routine chest roent-
genograms. There are a few reports of the lesion being

Fig 2. Computed tomogyaphic image showing cortical disruption and
“honeycomb® appearance of trabeculae, along with a left-sided,
large plenral effusion,

Ann Thorac Surg
20119123961

Fig 8. Microscopically, the tumor was composed of capillary-sized
vessels, The lining endothelial cells showed no significant atypin,
(Hematoxylin-eosin staining X 100.)

symptomatic, producing localized pain; however, accu-
mulation of pleural effusion has not been reported.
Although the precise underlying mechanisms and re-
lationships with capillary subtype remain unclear, hy-
pertrophic pleural tissues and capillary tumor vessels
facing the thoracic cavity might play a causative role
through pleural inflammatory processes or increased
microvascular permeability.

The radiographic appearances have been described
in several literatures. The authors have reported that
costal hemangiomas showed a sunburst appearance or
disruption of the bony cortex with extraosseous exten-
sion, or both, although these are generally malignant
findings [5, 6]. Honeycomb appearance of the medulla
is also commen to intraosseous hemangiomas {6].
These findings are helpful for making an imaging
diagnosis. For the actual diagnosis, however, histologic
examination is essential.

The necessity of preoperative biopsy is controversial.
Some authors have recommended one-step resection
surgery because biopsy of a hemangioma can result in
significant bleeding {7]. This may also cause pathologic
misleading due fo insufficient sampling. On the other
hand, if a tumor is responsive to chemotherapy, such as
osteosarcoma, or if Ewing sarcoma is suspected, total
resection will make the effectiveness of subsequent che-
motherapy impossible to evaluate. Complete resection of
the rib lesion should be indicated when hemangioma is
strongly suspected.

Taken together, the tumor in the present case showed
several malignant features in terms of both symptomatol-
ogy and diagnostics, despite its benign nature. This case
serves to remind clinicians that costal hemangioma can
take on this unique, clinical behavior. In cases showing
development of expansile costal tumor, even if the
growth is gradual, and especially when the tumor is
accompanied by malignant findings, such as a sunburst-
like appearance or cortical disruption, a surgical resec-
tion should be considered.



Ann Thorae Surg
20119105961

References

1.

2

Schmidt FE, Trummer MJ. Primary tumor of ribs, Ann Thorac
Surg 1972;13:251-7.

. Sabanathan 8, Salama FD, Morgan WE, Harvey JA. Primary

chest tumors. Ann Thorac Surg 1985;39:4-15,

. Stelzer P, Gay WA Jr. Tumors of the chest wall. Surg Clin

North Am 1980;60:779-91.

. Dahlin DC. Bone tumors: general aspect and data on 6,271

cases, Springfield, IL: C Thomas 1981:137-48.

Ul

CASE REPORT  HASHIMOTQ ET AL e6l

LIFE-THREATENING COSTAL HEMANGIOMA

. Okumura T, Asamura H, Kondo H, Matusuno Y, Tsuchiya R.

Hemangioma of the rib: a case report. Jpn J Clin Oncol
2000;30:354~7.

. Roy I, Tsler M. Surgical images: musculoskeletal. Costal

hemangioma presenting as rib pain after pneumonia. Can
J Surg 2005,48:152.

. Qgose A, Hotta T, Morita T, Takizawa T, Ohsawa H, Hirata

Y. Solitary asseous hemangioma outside the spinal and
cranicfacial bones. Arch Orthop Trauma Surg 2000;120:
262-6.



Japanese Journal of Clinical Oncology Advance Access published January 19, 2011

e

Original Article

Jpn J Clin Oncol 2011
doi:10.1093/jjcolbyq246

Eleven Cases of Cardiac Metastases from Soft-tissue Sarcomas
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Objective: Cardiac metastasis is a highly life-threatening condition because it leads to
cardiac failure. However, it is difficult to diagnose because its precise clinical features are
unknown. Here, we report 11 cases of cardiac metastasis from soft-tissue sarcoma, and
discuss iis diagnosis and treatment.

Methods: Of 641 patients with soft-tissue sarcoma treated in our institute between 1996 and
2008, we retrospectively reviewed the medical records of 11 patients whose cardiac matas-
tases were diagnosed while they were alive,

Results: The most common primary tumor was leiomyosarcoma (n = 5), followed by clear
cell sarcoma (n= 2). In all cases, metastases to other organs, including lungs (n= 10}, soft
tissues (n = 5) and bones (17 = 4) were found along with cardiac metastases. Cardiac metas-
tasis was diagnosed by echocardiography in six cases and by computed tomography in four
cases. In four patients, cardiac metastasis was not detected by chest computed {omography
as follow-up to lung metastases and echocardiography was required to make the diagnosis.
Although five patients complained of exertional dyspnea, four were asymptomatic. Seven
cases were treated with radiotherapy. No patient had surgery for their cardiac metastasis.
The median survival of patients who received radiation therapy was 10.5 months: that of
those who did not was 3.5 months.

Conclusions: Cardiac metastasis is often asymptomatic. Echocardiography is better than
computed tomography for diagnosing cardiac metastasis, and should be considered in all
patients presenting with soft-tissue metastases. Owing to the highly life-threatening nature of
cardiac metastases and the possibility of sofi-tissue dissemination, treatment with radiation
therapy is recommended immediately on diagnosis.

Key words: cardiac metastasis

sareoma -

radiation

INTRODUCTION

Cardiac metastases are the immediate cause of death in as
many as one-third of cases in which they occur (1). They
may cause cardiac failure, arrhythmia and pericardial effu-
sion, with cardiac failure being the main cause of death as a
result of restrictive myocardial disease, ventricular inflow

and outflow tract obstruction and pericardial constrictive
disease. According to autopsy reports, cardiac metastases
have been found in 25% of patients with soft-tissue sarcoma
(1). The incidence of cardiac metastasis has increased during
recent decades because better diagnostic tools and aggressive
treatment of localized malignant tumors have led to longer

& The Author (201 1). Published by Oxford University Press. All rights reserved.
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survival of patients (2). Despite their frequency, cardiac
metastases are seldom diagnosed in living patients because
other metastatic symptoms prevail. We reviewed 11 cases of
cardiac metastasis from soft-tissue sarcoma, which had been
diagnosed while the patients were alive, to discuss how to
detect and treat them.

PATIENTS AND METHODS

We retrospectively reviewed the medical records of 641
patients with soft-tissue sarcoma treated at Osaka Medical
Center for Cancer and Cardiovascular Diseases between 1996
and 2009. The 11 cases that had antemortem diagnoses of
myocardial or pericardial metastases were further evaluated.

ILLUSTRATIVE CASES

Parient No. 1

A 40-year-old woman with a history of mesenterium leio-
myosarcoma {reated with surgery three times, for the
primary lesion and two local recurrences, showed lung
metastases (treated with radiotherapy and chemotherapy), a
right-buttock metastasis (treated with surgery), a left chest
wall metastasis (freated with radiotherapy) and a left pelvic
metastasis {(treated with radiotherapy). Six years after the
initial operation, she began to experience dyspnea and
general fatigue. An echocardiogram revealed a 53 mm left
atrial mass that blocked the left ventricular inflow tract
(Fig. 1). Radiation therapy was impossible due to her
inability to stay in position. She died on the day the cardiac
metastasis was detected.

Parmnt No. 2

A 55-year-old woman with a history of a right-buttock leio-
myosarcoma treated with surgery and chemotherapy showed
several metastases to her lung, left back, right forearm, left
thigh and right buttock, all of which were surgically
resected. Three years after the initial surgery, she presented
with general fatigue. An echocardiogram revealed a 30 mm
right atrial mass and cardiac tamponade resulting from a
large pericardial effusion (Fig. 2). She received continuous
drainage of pericardial effusion and radiation therapy for
cardiac metastasis, receiving a total dose of 25 Gy in five
fractions of 5 Gy. Twenty months after the radiation for
cardiac metastasis, re-growth was observed, which was
refractory to 25 Gy re-radiation. She died 3 months after the
second radiation.

RESULTS

Metastatic discase to the heart was found in 11 cases of soft-
tissue sarcoma, including the myocardium in 8 cases and the
pericardium in 3 cases. The clinical features of these patients

Cardiac metastases from soft-tissue sarcomas

are shown in Table 1. The median age at initial diagnosis
was 33 years. The median interval from initial diagnosis to
cardiac metastasis was 36 months (range 8108 months).
The most common primary tumor was lefomyosarcoma (n =
5), followed by clear cell sarcoma, rhabdomyosarcoma,
alveolar soft-part sarcoma, synovial sarcoma and malignant
fibrous histiocytoma. Myocardial metastases favored the left
over the right side of the heart, with the left ventricle predo-
minating. In all cases, metastatic disease was found in other
organs before or concurrently with the cardiac metastasis,
The lungs were involved in 10 cases (91%), soft tissues in 5
cases (45%), bone in 4 cases (36%), pancreas in 2 cases
(18%}, kidneys in 2 cases {18%) and liver in 2 cases (18%).

Echocardiography provided the definitive diagnosis in six
cases of this series, with four cases being diagnosed using
computed tomography (CT). In one case, pericardium metas-
tasis was found accidentally during surgery of lung metasta-
sis. Clinical symptoms at diagnosis of cardiac metastasis
imcluded dyspnea in five cases, and general fatigue in two
cases. Four patients were asymptomatic, which is more than
might be expected.

Three patients required continuous drainage of pericardial
fuid. In two of these three patients, pericardial effusion
increased during chemotherapy. Seven cases of cardiac
metastasis were treated with radiotherapy. No patient in this
series had surgery for their cardiac metastasis. Survival from
diagnosis of cardiac metastasis, excluding the one surviving
case, was 8 months on average. Median survival of patients
who received radiation therapy was 10.5 months, compared
with 3.5 months for patients who did not receive radiation,

DISCUSSION

Hallshan et al. (1) reported that cardiac metastases were
present in 25% of consecutive autopsies of patients with
soft-tissue sarcoma, which is higher than recognized clini-
cally, suggesting that most cases are probably missed.
Cardiac metastasis often causes immediate death of a
patient, so establishment of appropriate management is very
important. However, little is known in terms of its precise
clinical features,

The most common symptom of cardiac metastasis in this
series was dyspnea, but, as many of the patients also had
lung metastases, this is not clearly indicative of cardiac
metastasis. It was not unusual for patients with cardiac
metastasis to be asymptomatic. Furthermore, there were four
cases whose cardiac metastases were not detected on chest
CT as follow-up for lung metastases and were later found by
echocardiography. It is supposed that chest CT failed to
detect cardiac metastases even though tumors existed in
hearts because chest CT showed mitral valve calcification
and heart enlargement in case 1 and a small amount of peri-
cardial effusion in case 2 but not cardiac metastases. In two
cases (cases 6 and 8}, patients received echocardiography
despite being without syraptom in order to investigatc
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Figure 1. Chest computed tomography {CT) and echocardiogram of Patient 1. (a) and (b) Chest CT showed mitral valve calcification, heart enlargement and
multiple lung metastases, but not cardiac metastasis. Two months later, her dyspnea and general fatigue had worsened. An echocardiogram revealed a 53 mm

left atrial mass (*) that Dlocked the left ventricular inflow tract.

(@)

(b}

Figare 2. Chest CT and echocardiogram of Patient 2. (a) and (b) Chest CT showed a small amount of pericardial effusion and lung metastases, but not
cardiac metastasis. Three months later, she presented with general fatigue. An echocardiogram revealed a 30 mm right atrial mass (*) and cardiac tamponade

resulting from a large pericardial effusion.

whether she had myocardial damage by doxorubicin (case 6)
and whether he had cardiac function to tolerate surgery for
bone metastasis {case 8). Their cardiac metastases were
found accidentally by those echocardiograms. In this case
series, myocardium metastasis was often accompanied by
soft-tissue metastases, possibly as a result of the intracardial
metastasis sending malignant tumor cells into the circulation.
We recommend that echocardiography should be performed
on all patients with soft-tissue metastases.

While theory suggests that the filtration of systemic
venous return by the pulmonary circulation would effectively
shield the left ventricle compared with the right ventricle,
previous autopsy studies have concluded that the left ventri-
cular myocardium is most often the focus of metastatic
disease, purportedly duc to its level of vascularity (3). In this
study, metastases of the heart were observed more often on
the left than the right side. Left-side metastasis of the heart
is considered to atise from coexistant lung metastases.

In this study, the most common histological type of
cardiac metastasis was leiomyosarcoma. The histological
types of cardiac metastases have not been included in

autopsy reports (1). Leiomyosarcoma is the predeminant
sarcoma arising from large blood vessels, and it has been
reported to be as common as angiosarcoma in primary
cardiac sarcoma (4). These facts suggest that leiomyosar-
coma can grow easily in the heart and vessels.

Hughes et al. (5) reported that cardiac metastasis corre-
lated positively with pericardial effusion in pediatric
sarcoma patients. Instillation of tetracyclines (6), radio-
active phosphorus (7) or cisplatin (8) was reported to be
a useful palliative procedure for malignant pericardial
cffusion. Radiation therapy prolongs life in patients with
pericardial effusion, compared with repeated pericardio-
centesis alone (9). In this series, continuous drainage of
pericardial effusion in three cases and emergency pericar-
diotomy in one case were required for cardiac tamponade.
Pericardial effusion increased during chemotherapy in two
cases due to hydration of chemotherapy. After radiation
therapy for their cardiac metastasis, the need for continu-
ous drainage of cardiac effusion ceased. Therefore, radi-
ation therapy for cardiac metastasis should be performed
prior to chemotherapy.

Page 3 of 5
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Table 1. The clinical features of 11 cases of cardiac metastases from sofi-tissue sarcomas

Pt Age Sex Diagnosis Primary site  Primary Depth  Histological AJCC  Timeto Timeto Heartmet  Other Chief Diag. Therapy Survival
no. size grade staging  initial heart site wmetastases  symptom  modality from
(em) met met heart
{month)  {month) met
{month)
1 40 F  Leiomyosarcoma Mesenterium  NA Deep WA NiA 32 65 LA Lung, soft  Dyspnea Echo 0
tissue,
bone
2 55 F Leiomyosarcoma Rt huttock 8 Deep 2 Jig:] & 36 RY Lung, soft  Fitigue Echo RT (25 Gy/SFeyDCE 24
tissue
3 63 F Lelomyosarcoma  Uterus NiA Deep N/A NIA 24 108 LV Lung, soft  Asymptom CT RT {45 Gy/15Fr) 13
tissue,
fiver,
stomach,
bladder,
renal
4 47 M Leiomyosarcoma Chest wall 12 Deep 2 1Y 0 30 LV Lung, soft  Dyspnea Hecho RT (50 Gy/25Fr) 7
tissue,
bone
5 26 F Leiomyosarcoma Rt groin 7 Deep 2 B 33 51 Ly Lung Asymptomn. T RT (60 Gy/30Fr) 18
(AWD)
6 30 F Clear cell Rt knee 7 Deep 3 W B} 31 LV Lung, soft  Asymptom Echo Immunotherapy 4
sarcoms tissue,
bone,
tymph
7 33 F Clear cell Rt foot 3 Deep 3 v 0 64 Pericardium  Lung Asymptom QP 5
sarcoma
8 23 M ASPS Lt shoulder 8 Deep 2 v 0 27 Ly Lung, Asymptom Echo RT (66 Gy/ 8
bone, 30/ Chemotherapy
pancreas
9 6 F Undifferentiated  Re thigh 10 Deep 3 m 11 13 RA Pancreas  Dyspnea cT 5
pleomorphic
sarcoma
0 16 M Rhabdomyo Lt butteck 8 Deep 3 m 8 8 Pericardium  Lung Fatigue Echo RT (40 Gy/20Fr)/ [
sarcoma Chemotherapy
11 13 F Synovial Lt buttock 12 Deep 3 v ¢ 57 Pericardium  Lung, Dyspnea cr RT {32 Gy/16Fry/ 5
sareoma tiver, DCE/Pericardiotony/
renal Chemotherapy

Histological grade: according to Fédération Nationale des Centres de Lutte Contre Je Cancer grading system for leiomyosarcoma, undifferentiated plecmorphic sarcoma and synovial sarcoma, but National
Cancer Jnstitute grading system for others.

AJC

staging: American Joint Committee on Cancer (AJCC) staging at the first presentation according to AICC staging manual seventh edition.
OP: pericardium metastasis was found accidentally during operation of lung metastasis.
CT, computed tomography; RT, radiation therapy; DCE, drainage of cardiac effusion; N/A, not available; ASPS, alveolar soft part sarcom
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The seven patients who received radiation therapy tended
to survive longer than those who did not. The tolerance of
the heart to radiation therapy has been reported previously
(10). Al-mamgani et al. {11) suggested that a total dose of
45 Gy, in 25 fractions of 1.8 Gy, would be appropriate for
cardiac metastasis in a curative setting; an additional dose of
10--15 Gy may be delivered through small portals when
indicated. In this study, cardiac metastasis treated with
25 Gy of radiation therapy showed re-growth only after 20
months, when re-irradiation was required.

There was no patient who underwent biopsy or surgery for
tumor in the heart in this series. Although the possibility
remains that tumors in the heart are primary tumors, we
decide they are metastases from soft-tissue sarcoma from
clinical course. In some cases, we performed resection of the
tumors in the lung and/or soft tissue and confirmed they
were metastases from soft-tissue sarcoma. While there have
been some reports of long-term survival after resection of
cardiac metastasis, the perioperative mortality rate remains
high (40%) (12). Patients with diffuse cardiac metastases,
massive intracavitary disease or uncontrolled metastatic
disease have been reported to be poor-risk patients for surgi-
cal resection (1),

In conclusion, we suggest that echocardiography should
be considered in cases of sarcoma presenting with soft-tissue
metastases, and, because of the highly life-threatening nature
of the condition and the possibility of soft-tissue dissemina-
tion, cardiac metastases should be treated by radiation
therapy, a total dose of more than 45 Gy, immediately and
prior to chemotherapy.
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Prosthetic reconstruction in two patients with malignant bone tumors of the distal tibia was conducted,
The diagnoses were metastatic bone tumor in one patient and low grade central osteosarcoma in another,
The mean duration of follow-up was 5.5 years (3 and 8 years). Reconstruction was achieved using custorm-
made prosthesis (JMM, Japan Medical Materials}, which replaced the distal tibia. In the patient with
metastasis, local recurrence occurred 8 months after the primary surgery and the recurrent tumor was
resected, Both patients were free from neoplastic disease at the latest follow-up. The average functional
scores according to the system of the Musculoskeletal Tumor Society were 25 and 23. Custom-made pros-
theses allow an early return to functional weight-bearin g without major complications. This rechnique
provides a safe and effective method of stabilization for properly selected malignant tumors of the distal

© 2011 Elsevier Ltd. All rights reserved.

1. Introduction

Malignant bone tumors of the distal tibia are very rare [1].
Below knee amputation has been a surgical treatment of choice
for the local tumor with satisfactory functional results [1,2]. The
subcutaneous location and proximity of the distal tibia to the neu-
rovascular bundle and tendons make adequate excision with wide
margins of malignant tumors of the distal tibia difficult to achieve
[2]. Therefore, there have been only few publications on prosthetic
replacement of the distal tibia [1,2].

in this study, custom-made prosthetic reconstruction without
talar surface replacement in twe patients with malignant tumors
of the distal tibia was performed. Hence, the clinical and functional
results of this method are being presented.

2. Preoperative planning and custom-made prosthesis

Before operation, the patients were assessed to determine the
extent of the local disease and presence of metastases by clinical
assessment, plain radiography, and chest tomography (CT). Mag-
nietic resonance imaging (MRI) was also performed to define the
extent of the tumor, involvement of the soft tissues, particularly
the neurovascular bundle, and level of bone resection.

The prosthetic system {Japan Medical Materials Ltd, Kyoto,
Japan) is custorn-made based on the anticipated level of resection
of tibia for distal tibial bone tumors (Fig. 1). The prosthesis takes
approximately 6 weeks to prepare.

* Corresponding author. Tel.: +81 6 6879 1181,
E-mail address: hamada-ke@me pref.osakajp (K. Hamada),

0958-2592/$ - see front matter € 20171 Elsevier Led. Afl rights reserved.
doi10,1016/.f00t.2011.01.014

3. Operative technique

Surgical approach was determined by the position of the tumor.
Meticulous resection was carried out to possibly preserve a wide
margin of tissue. The tumor was excised en-bloc (Fig. 2A and
B). The proximal intramedullary canal was reamed and the stem
was secured with bone cement, with a clinical outcome of appro-
priate rotational alignment in mind (Fig. 2C). The joint elements
made with ultrahigh molecular weight polyethylene (UMWP)
were manufactured to fit the talar joint surface. The range of
motion and stability of the ankle were evaluated before the skin
was closed.

4. Post operative rehabilitation

The patient was mobilized from bed to chair within the first 48 h
postoperatively. A short-leg splint was applied after four weeks and
then passive and active movements were commenced (Fig. 2D).
Partial weight-bearing was allowed at 4 weeks, which progressed
to full weight-bearing at about 6 weeks,

5. Functional assessment

Functional outcome was assessed using the Musculoskeletal
Tumor Society (MSTS) functional evaluation system |3 | The MSTS
score is composed of pain, function, emotional acceptance, walking
ability, gait, and use of walking aids, with a higher score indicating
better functional outcome.
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Titanium

fEaty

Alumina ceramic

uMwp

Fig. 1. Custom-made distal tibial prosthesis {Japan Medical Materials). The component is made from titanfum {Ti-8A1-4V) intramedullary stem and alumina ceramic body.
The articular surface of the joint element is covered with ultrahigh molecular weight polyethylene (UMWP) in order to achieve contact smoothly with the talar surface,

Fig. 2. {A, B) The bone was divided 5 cm above the upper margin of the tumor and resected en bioc, { €) The proximal intramedulary canal was reamed to the appropriate
size, The stem of the tibial component was inserted into the medulla of the proximal portion of the tibla and fixed with bone cement, with the elinical outcome of appropriate
rotational alignment in mind. {D) A short leg splint was applied for four weeks.
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Xp

MRI

Fig. 3. A 52-year-old man with metastatic bone tumor from colon cancer. Anteroposterior, laterat radiograph. and CT showed mixed lytic and sclerotic lesions involving the
distal tibfa. Axial T-1 weighted image (Gd-enhanced} MRI showed extensive destruction of the distal tibia and extra-osseous soft tissue extension.

6. Case reports

6.1. Casel

A 52-year-old male was treated at age 46 for adenocarcinoma
of the colon with low anterior resection and chemotherapy. Four
years after operation, the patient developed left-sided ankle pain.
A needle biopsy led to the diagnosis of bone metastasis from colon
cancer. Radiofrequency ablation (RFA) to this lesion was performed
in a previous hospital; however, the treatment was not effec-

Xp

tive. Radiation therapy was additionally performed; however, after
eight months, local recurrence occurred. Radiograph of the lower
extremity showed mixed lyticand sclerotic lesions in the distal tibia
(Fig. 3). The patient refused amputation for psychological and social
reasens when informed of the recommended treatment. Instead,
tumor resection with marginal resectioniand prosthetic reconstruc-
tion were carried out {Fig. 4). Although the fibular artery, flexor
digitorum longus, and fibularis longus muscle were resected, the
tibial nerve and posterior tibial artery were preserved. Intraopera-
tive complication did not occur. Subsequently, the patient had local

Fig. 4. Postoperative radiographs.
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Fig. 5. {A) Local recurrence occurred in the distal end of the fibula eight months after primary surgery {arrow). {B} Second operation was performed and the recurrent lesion
was resected,

Fig. 6. (A} 52-Year-old woman with low grade central osteosarcoma. Anteroposterior and lateral radiographs showed destructive and osteolytic changes in the right distal
tibia {A). Postoperative radiograph (B}, Intraoperative fibular fracture occurred.
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recurrence in the distal fibula (Fig. 5A). Resection was performed 8
months after the primary surgery (Fig. 5B). The patient remained
free from disease at the latest follow up and showed neither radi-
ological loosening nor subsidence of the talar component for three
years. The range of ankle doriflexion was 10° and plantar flexion
was 30°. The mean MSTS functional score was 25 (pain 5, func-
tion 3, emotional acceptance 5, walking ability 4, gait 4, and use of
walking aids 4), which indicated 83.3% normal function,

6.2. Case 2

A 5l-year-old female presented with a three-year history of
swelling and slight tenderness on the right ankle. Pain slightly
increased one month age. A tumor in the distal tibia was pointed
outin the previous hospital and the patient wasreferred to our hos-
pital. Radiograph showed moth-eaten pattern of bone destruction
in the right distal tibia (Fig. 6A).

Open biopsy was performed and histopathological diagnosis
was low grade central osteosarcoma. The tumor with part of the
tibial posterior muscle and flexor hallucis longus muscle were
resected and custom-made prosthesis replaced the defect. The pos~
terior tibial artery and nerve were not resected.

Fibular fracture occurred intraoperatively and the fracture was
fixed intramedullary with k-wire {Fig. 6B). The range of ankle dori-
flexion after operation was ~5° and plantar flexion was 30°. The
patient remained free from disease at the latest follow-up and
showed neither radiological loosening nor subsidence of the talar
component for eight years. The mean MSTS functional score was 23
{pain 5, function 3, emotional acceptance 5, walking ability 3, gait
3, and use of walking aids 4).

7. Discussion

The distal tibia is an uncommen site for primary malignant bone
tumors [1,2]. Abudu et al. 2] reported that of 190 patients with
primary bone sarcoma of the tibia treated at one center for over 25
years, only 21 (11%) had the distal tibia as the location of the tumer.
The most common of the primary bone tumors are the osteasarco-
mas and Ewing sarcoma [4].

Metastasis below the knee is alse uncommon [5]. Lesson et al.
[8] reported an approximately only 4% incidence below the knee,

There are limited indications for limb-preserving surgery in
patients with malignant tumors of the distal tibia [2]. Most of the
patients with malignant tumors of the distal tibla were treated
by below knee amputation {1,2,7]. The principal concerns in the
choice of limb-salvage surgery are the extent of soft-tissue inva-
sion and the involvement of the distal bloed vessels [1]. If neither
the posterior tibial artery nor the dorsalis pedis artery proved to be
salvageable, amputation should be carried out [1].

The many options of reconstruction, such as autograft, allo-
graft, arthrodesis, implanted prostheses, and composites had been
reported [ 1-3,8-11]. Casadei et al. | 8] reported good functional and
oncological results in patients with malignant bene tumors of the
distal tibia, which were treated by resection and arthrodesis with
autogenous bone graft. However, arthrodesis of the ankle has sev-
eral limitations, including the loss of joint movement, long period
of recovery, unpredictable outcome, possibility of non-union, need
for multiple operations to achieve arthrodesis, and loss of ankle
motion [1,2,12]. Although Bishop et al. [13] reported good resultsin

a reconstruction using a vascular-free fibular graft in patients with
malignant bone tumors of the distal tibia, allograft reconstruction
is time-consuming, assaciated with significant risk of graft infec-
tion, prone to fractures, related to prolonged immobilization, and
the outcome is unpredictable [2].

Ankle replacement arthroplasty has been occasionally carried
outin patients with advanced arthritis {9~11]. Kofoed and Serensen
[10] observed a 73% rate of survival for their prosthesis at 14 years
in arthritic patients; wherein, they emphasised accurate alignmment
and congruency of the joint, In this study, resection and prosthetic
replacement for malignant bone tumor of the distal tibia were per-
formed in two patients. Both patients were able to achieve rapid
relief from pain and early return to maximum function of the limbs
without major complicatiens. Good early function, excellent sta-
bility of ankles, and long term local control of the tumor at the
latest follow-up were observed, The patients still achieved 80% of
the pre-morbid functional capacity at the time of last follow up
and remained satisfied. Lee et al. [1] reported that talar collapse
progressed until the talar component reached to the level of the
subtalar joint; however, replacement of the talar surface in this
study is not necessary to prevent talar collapse. Disadvantages are
inevitable since the custom-made prosthesis takes 6 weeks to man-
ufacture and there is risk for late failure and subsequent need for

surgery,

Limb-salvage surgery using tumor prosthesis has an acceptable
functional outcome in the medium-term analysis of two patients,
This technique provides a safe and effective method of stabilization
for properly selected malignant bone tumors of the distal tibia. To
avoid amputation, it is important that patients with a suspected
malignancy should be referred to a specialist center.
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Abstract

cases where unusual pulmonary findings are detected,

Chondrosarcomas are the most frequently occurring primary malignant chest wall tumors. Furthermore, the fungs
serve as the most frequent sites for metastases. Pulmonary metastases from sarcomas usually appear as round
nodules of varying sizes on roentgenograms. Here, we report an unusual dlinical and radiographic presentation of
pulmonary metastasis from a costal chondrosarcoma. Bilateral pulmonary metastases developed soon after wide
surgical resection. Thoracic computed tomography revealed unusual radiclogical findings: consolidation
accompanied with ground-glass opacity. To confirm the metastasis, we recommend a transbronchial biopsy in

Background

Chondrosarcomas are the second most frequent primary
malignant bone tumors, after osteosarcomas [1,2]. They
are also the most common primary malignant chest wall
tumors: 5-15% of chondrosarcomas are located in the
thoracic wall [3]. Since radiotherapy and chemotherapy
are generally ineffective against chondrosarcomas, sur-
gery is the only curative treatment, and the quality of
the surgery is an essential prognostic factor [2]. Ennek-
ing et al. classified surgical marging into wide, marginal,
and intralesional [4]. A wide resection is accomplished
by a procedure in which the lesion, its pseudocapsule
and/or reactive zone, and a surrounding cuff of normal
tissue are taken as a single block. Therefore, resection
for chest wall chondrosarcoma should be wide, taking
intact pleura internally, intact muscle fascia externally,
and transverse rib resection > Z cm from the tumor on
both directions [4.5]. Clinically, the involved rib en bloc

FO0.COD
urgery, Osaka Medical Certer for Cancer and

should be resected along with the 2 intercostal spaces
above and below the tumor.

On roentgenograms, pulmonary metastases usually
appear as multiple peripheral, round nodules of varying
sizes. Here, we describe an atypical presentation of pul-
monary metastasis occurring soon after wide surgical
resection of a costal chondrosarcoma. In this case, a thor-
acic computed tomography (CT) scan showed consolida-
tion, predominantly in both the lower lobes, surrounded
by ground-glass opacities and air bronchograms, mimick-
ing serious pneumonia.

Case presentation

A 62-year-old woman was admitted to our hospital
because of a mass that grew gradually in the right lateral
chest wall for 1 year, Physical examination revealed a
tumor (5 x 3.5 ¢cm} in the right eighth rib. The mass
was hard with an unclear border, no mobility, redness,
or local heat, but it was tender. An X-ray revealed a
mass with coarse calcification located on the right
eighth rib, expanding beyond the irregular cortex. Thor-
acic CT revealed a 70 x 60 x 30 mm low-density mass
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(CT value, +18 HU) along the right eighth 1ib; it arose
at the bone-cartilage border and destroyed these tissues
(Figure la-c). No pulmonary metastasis was observed
(Figure 2a). Other metastatic workup, including PET
scan, was negative. The physical examination and ima-
ging findings strongly indicated primary chondrosar-
coma. Therefore, wide surgical resection was performed
without performing a biopsy; the tumor was resected
together with the right seventh, eighth, and ninth ribs,
Transverse rib resection was performed >4 cm from the
tumor in both directions. The chest wall was recon-
structed using a Dexon mesh® (US Surgical, Connecti-
cut, USA). Histological examination revealed a grade I
chondrosarcoma with increased cellularity and myxoid
stroma (Figure 3). All resected surgical margins were
wide. The postoperative course was uneventful, and the
patient was discharged 2 weeks after the operation,
However, 7 weeks after the definitive surgery, she
presented with a slight fever, dyspnea, persistent dry
cough, and purulent nasal discharge of 1-week dura-
tion. The white blood cell count (WBC)and C-reactive
protein (CRP) level were 8.2 x 107 cells/L {(neutrophils,
75%; lymphocytes, 16%; monocytes, 4.7%) and 3.7 mg/
dL {normal: <0.30 mg/dL} respectively. Findings of

Page 2 of 4

other biochemical and serologic tests were normal.
The chest roentgenogram showed air-space consolida-
tion accompanied with an air bronchogram in the
right upper and left lower lung fields {Figure 4) - a
finding highly suggestive of bacterial pneumonia. Anti-
biotics {tazobactam/piperacillin [TAZ/PIPC]) adminis-
tered for 7 days showed no results, Thoracic CT
revealed pulmonary non-segmental consolidation, pre-
dominantly in the peripheral lung field, surrounded by
ground-glass opacities; bronchovascular bundle thick-
ness and interlobular septal thickness were absent (Fig-
ure 2b}. Bronchoscopy and consequent transbronchial
biopsy revealed blood vessel proliferation in the bron-
chial wall. Therefore, we considered this as a case of
interstitial pneumonia such as cryptogenic organizing
pneumonia, and initiated glucocorticoid therapy with-
out waiting for the biopsy results. However, 3 days
after the onset of the treatment, transbronchial biopsy
sample through the left S8 bronchus confirmed the
same histological features as the primary tumor in the
peritumoral lumen structure, which was negative for
CD34 and D2-40 {Figure 5a, b). The bronchoalveslar
lavage fluid culture was negative. The patient died 12
weeks after the definitive surgery.
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Figure 2 Chest (T scan. (a) Preoperative CT scan showing no
pulmonary metastasis. {0} Postoperative T scan showing pulmonary
noprsegmental consolidation, predorminarnily in the perinheral lung
fletd, with surrounding ground-glass opacities; no Bronchovascuio
burille thic or intedobular sepral thickness was observed. The
tumar was reseciad together with the right seventh, elghth, and
ninth sk

S

¢
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nuctear atypia. Doubly nudleated cells were seen in the fleld.

Figure 4 Chest X-ray. Chest roentgenogram showed gir-space

consclidation with an gir bronchogram, predominantly in the right
upper and left fower kung felds, i
Discussion

Chondrosarcomas are classified on the basis of their
aggressiveness into 3 grades according to their cellular
density, degree of anisokaryosis, and nuclear hyperchro-
matism [6]. The histologic grades of chondrosarcoma
correlate well with prognosis, especially for metastases
[6]. The most frequent site of metastasis is the fungs;
other sites include the bones, brain, regional lymph
nodes, and liver [5]. The metastasis rates for grades I, 11,

N

Figure 5 Bronchoscopy. () Transbronchial biopsy was performed
through the left 58 bronchus, &) Hemuatoxylin and eosin staining of
the biopsy sample showed a bone tumor in the lumen struchure, with
the same histoicgical features s the primary bone wmer,
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and I tumors were 0, 13, and 23%, respectively [5]. The
incidence of pulmonary metastases varies with the pri-
mary tumor and stage of disease. Bone tumors such as
osteosarcomas and Ewing’s sarcoma show a high inci-
dence of pulmonary metastases. Pulmonary metastasis
develops from 20% of the chondrosarcomas of the chest
wall [5]. The most common route for pulmonary metas-
tasis of sarcomas is hematogenous dissemination; there-
fore, most pulmonary metastases appear as multiple
peripheral, round nodules of varying sizes on roentgen-
ograms. However, certain sarcomas such as osteosarco-
mas present with unusual features of pulmonary
metastasis, Le., lymphangitic carcinomatosis, endobron-
chial metastasis, or pneumothorax {7,8].

The pulmonary metastasis in this case was atypical in
the following ways: (1) The radiological features mimicked
those of pneumonia. Theracic CT revealed pulmonary
non-segmental consolidation, predominantly in the per-
ipheral lung field, surrounded by ground-glass opacities.
This indicated interstitial pneumonia such as cryptogenic
organizing pneumonia. {2) Although the operation
involved only the right side, bilateral pulmonary metas-
tases developed after the resection. Time taken for metas-
tasts to develop has been reported to be an average of 20
months [2]. In this case, bilateral pulmonary lesions
rapidly developed into metastases. Thus, histologic exami-
nation was needed in order to confirm the diagnosis.

Transbronchial biopsy, endobronchial biopsy, or surgi-
cal lung biopsy can be performed to obtain tissue speci-
mens. Surgical lung biopsy includes video-assisted
thoracic surgery (VATS) and open lung biopsy. The
procedure chosen is based on clinical judgment, which
entails weighing the yield versus the risk to the patient.
In particular, transbronchial biopsy is usually the proce-
dure of choice for the initial examination due to its high
yield and relatively low risk [9], and therefore, we chose
this approach. The transbronchial biopsy revealed pul-
monary metastasis from costal chondrosarcoma
although the mechanism underlying the pulmonary
metastasis remains unknown. The possibility of lym-
phangitic carcinomatosis was eliminated because of the
absence interlobular septal thickness.

Soon after the curative surgery is performed, to con-
firm the pulmonary metastasis, we recommend that
transbronchial biopsy should be performed in cases
where unusual clinical and radiological pulmonary find-
ings are detected.

Informed consent

Written informed consent was obtained from the patient
for publication of this case report and accompanying
images. A copy of the written consent ig available for
review by the Editor-in-chief of this journal.
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