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Heart Failure and Short Stature in a 43 year-old male

transferred to the intensive care unit (ICU) for ventilatory 
support and closer monitoring. on bedside cardiac ultrasound, 
there was a finding of eccentric left ventricular hypertrophy, 
global hypokinesia with depressed overall systolic function 
with concomitant spontaneous echo contrast on left ventricular 
(lV) cavity suggestive of rheologic stasis, the ejection fraction 
was 25%, with moderate mitral regurgitation, moderate 
aortic regurgitation with aortic sclerosis, severe tricuspid 
regurgitation with mild pulmonary hypertension, pulmonary 
regurgitation, and minimal pericardial effusion or pericardial 

fat pad. Cardiac enzymes were not consistent with an acute 
coronary event (Table 3), however, intravenous (IV) heparin 
(overlapping with oral warfarin) was still given to cover for 
the presence of a possible lV thrombus as demonstrated 
by rheologic stasis on cardiac ultrasound. Medications 
were shifted to IV diuretics and inotropes; oral digoxin was 
started. IV antibiotics were given for possible pulmonary 
infection. The patient later on showed improvement, and was 
eventually weaned off from ventilatory support, extubated, 

Table 1. Initial laboratory Results

WBC
RBC
HGB
HCT
MCV
MCH
MCHC
RDW
PlT
RETIC
SEG
lYMPH
MoNo
Eo
BASo
BlAST

CBC

Reference 
Value
5-10
4-6
120-150
0.38-0.48
80-100 Fl
27-31 PG
320-360 G/l
11.5-15.5%
200-400
0.005-0.015
50-70%
20-44%
2-9%
0-4%
0-2%
0%

Result

4.5

90
0.27

Inc

48
50
2
0
0
0

RBS
HGBA1C
BUN
CREA
AlB
TAG
HDl
lDl
ToTAl CHol
AST
AlT
Alk po4
NA
K
Cl
CA++
P
MG++

Reference 
Value
3.9-6.1
4.27-6.07
2.6-6.4
53-115
34-50
0.34-1.7
0.91-1.56
1.1-3.8
4.2-5.2
15-37
30-65

140-148
3.6-5.2
100-108
2.12-2.52

0.74-1

Result

6.3
6.4
5.0
123
32
0.82
0.67
4.21
5.25
95
91
184
136.9
3.35
86
2.37
2.27
0.83

Blood chem.

Color

Transp
Sp Gravity

pH
Sugar

Protein
RBC
WBC
Cast

Epith cell
Bacteria

Mucus th
Crystals

Am urates

straw

Clear
1.010

8.0
NEG
NEG
0-1
0-2

Rare
occ’l
Rare
Rare

Urinalysis

pH

pCo2
po2

HCo3
o2 sat
Fio2
Temp

7.408

49.1
70

31.3
93.6
21%
36.9

ABG

PBS
Slight poikilocytosis, 
acanthocytes, ovalocytes, 
slight toxic granulation, 
slight anisocytosis

Table 2. Thyroid Function Tests

Free T4
TSH

(0.8-2.0)
(0.4-6.0)

0.02 ng/dl   
24.75 Uiu/ml

Reference  Value Result

Figure 1. Electrocardiogram upon admission 

Table 3. Cardiac Enzymes

Qualitative 
Troponin I
CK-MB
CK-ToTAl

0-6.0
21-232

PoSITIVE

1.14
543

Reference Range (mmoL) Result

Figure 2. Chest radiograph on admission
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Introduction 
Pathologic fracture occurs in 5-10% of osteosarcoma 

patients.1  Until recently, the presence of a pathologic 
fracture was considered a poor prognostic factor for survival 
and management was immediate amputation, pathologic 

fractures being considered a contraindication to limb 
salvage.2,3,4  Over the past three to four decades, medical 
advances, especially in chemotherapy and surgery, have 
resulted in markedly improved overall survival and limb 
salvage rates for this otherwise uniformly fatal disease.1,4,5 
However, treatment is modified according to certain tumor 
characteristics which have been implicated in the 
prognostication of osteosarcoma. These include tumor size, 
location, local extent, presence of metastasis, tumor marker 
levels, and presence of pathologic fracture. Of these 
variables, the presence of a pathologic fracture remains 
controversial as to whether or not it is indeed a poor 
prognostic factor.2,3,4,6-11 

 Results from literature have not been consistent. Earlier 
studies have suggested that the presence of a pathologic 
fracture heralded a poor overall outcome.2,3,4 It was theorized 
that when a fracture occurs through diseased bone, the 
hyperemia and fracture hematoma can result in 
hematogenous spread of cancer cells to the rest of the body. 
Based on such a theory, patients with pathologic fractures 
then were treated not only with a different 
chemotherapeutic protocol but also with amputation rather 
than limb saving surgery for fear of further contamination. 
Recent studies have, however, shown that such a poor 
outcome may be untrue. Overall survival and disease-free 
intervals have been reported to be statistically similar for 
patients with and without pathologic fractures.6-10 
Amputation and a shift to a more complicated and 
oftentimes more expensive chemotherapy protocol may 
therefore be unnecessary. 
 In the Philippines, the Philippine General Hospital is 
one of the main referral centers for patients with 
osteosarcoma. It is the objective of this study to investigate 
the outcomes of osteosarcoma patients presenting with 
pathological fractures and compare this subset of patients 
with the general osteosarcoma population in terms of local 
and systemic recurrence and overall survival. 
 

Methods 
The study was undertaken at the University of the 

Philippines-Philippine General Hospital (UP-PGH). Study 
population included patients with non-metastatic high-
grade classic intramedullary osteosarcoma of the extremities 
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Presentation of the case
This is a case of a 43-year-old male presenting with short 

stature and heart failure. The patient was admitted at the 
medicine ward of the Philippine General Hospital (PGH) 
for dyspnea. This paper will investigate several issues: 
differentiating congenital from acquired hypothyroidism, 
the relationship between hypothyroidism and the 
cardiomyopathies, and the therapeutic options in patients 
with cardiomyopathy secondary to hypothyroidism.

The patient had been born full term to a then 31-year-
old Gravida 4 Para 3 (G4P3), the 4th of 9 siblings, with an 
apparently unremarkable delivery at home facilitated by 
a traditional birth attendant. He was noted to be normal 
at birth. The patient was allegedly at par with age both 
physically and mentally until eight years old when he was 
said to have stopped growing in height. He was brought to 
a private doctor, whose diagnosis was undisclosed, and he 
was given medications to increase height, which the patient 
took for only one month with no improvement. Through the 
years, the patient was apparently well, although still of short 
stature, with thick lips, coarse facial features and dry skin. 
He was notably slow in ambulation. He was said to have 
bronchial asthma at age 15 years, and since then he had been 
taking salbutamol tablets occasionally for bouts of dyspnea 
occurring one to two times annually.

The patient’s symptoms started in 2001 when he was 
reported to have sudden loss of consciousness. During this 
time, the patient did not have any symptoms of heart failure; 
no prior seizures, cyanotic episodes, chest pain, headache, or 
blurring of vision. He regained consciousness shortly after and 
was brought to a private physician, whose assessment was a 
“heart problem”. He was prescribed unrecalled medications 
taken for a few months and eventually discontinued when 
the syncopal episode did not recur.

In the next four years, the patient would develop 
intermittent, progressive exertional dyspnea and bipedal 
edema. later on this would be accompanied by generalized 
body weakness, anorexia, and constipation, severe enough to 

require regular laxative use. There was also a report of two 
more syncopal episodes. He was brought to another doctor 
in a private hospital where the assessment was still a “heart 
problem”. The patient was again prescribed unrecalled 
medications and again was lost to follow-up. This time, 
however, symptoms were persistent. He later consulted at 
another local hospital, where he was admitted and managed 
as a case of anemia and bronchial asthma. He was discharged 
slightly improved after four days, only to have recurrent heart 
failure symptoms, prompting admission at PGH.

Upon admission the patient was in mild respiratory 
distress, with stable vital signs and no note of fever. Pertinent 
physical exam findings included short stature, thick lips, non-
pitting periorbital edema, dry skin, a displaced apical impulse, 
crackles on both lung fields, and bilateral non-pitting bipedal 
edema. There was also a 3 cm x 3 cm reducible umbilical 
hernia. However, there was no pallor, no neck vein distention, 
no apparent congenital malformations, no cardiac murmurs 
and no clubbing. There was also no note of an anterior neck 
mass.

laboratory workup showed cardiomegaly with pulmonary 
congestion, thoracic dextroscoliosis, and atheromatous aorta by 
chest radiograph, and left ventricular hypertrophy by 12-lead 
electrocardiogram (12-l ECG) (Figures 1 and 2), normocytic 
normochromic anemia (Hgb 90 mg/dl), dyslipidemia, and 
pre-renal azotemia (serum creatinine 123 mmol). Electrolytes 
on admission showed slight hyponatremia, hypokalemia, 
and hypochloremia (serum Na 136, K 3.35, Cl 86). Blood gases 
revealed partially compensated metabolic alkalosis with mild 
hypoxemia. The patient was noted to be hypothyroid based 
on elevated serum thyroid-stimulating hormone (TSH) and 
markedly decreased serum free thyroxine (FT4). The exact 
values are shown in Tables 1 and 2. 

Upon admission to the wards, the patient was managed 
as having congestive heart failure from cardiomyopathy 
secondary to acquired hypothyroidism. oral loop diuretics, 
angiotensin-converting enzyme (ACE) inhibitors, beta-
blockers, statins, and levothyroxine were started. Electrolyte 
correction was instituted. The sections of Endocrinology 
and Cardiovascular Diseases were co-managing the patient 
together with the General Medicine service.

He soon developed respiratory failure, upon which the 
considerations were acute pulmonary congestion, nosocomial 
pneumonia, to rule out an acute coronary event. He was later 
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(Enneking Stage IIB) who presented with a pathologic 
fracture or who developed a pathologic fracture during 
preoperative chemotherapy, and who received complete 
treatment from the University of the Philippines-
Musculoskeletal Tumor (UP-MuST) Unit. 

The study included patients of the UP-MuST Unit 
between January 1993 and December 2007 who had classic 
non-metastatic high-grade osteosarcoma of the long bones 
with no evidence of metastasis on presentation or diagnosis; 
no history of other cancers and no prior treatment 
elsewhere. They must have had complete treatment by the 
UP-MuST Unit with a follow up of at least 2 years or until 
death. Those who did not undergo standard chemotherapy 
for osteosarcoma or who refused standard treatment for 
osteosarcoma (limb salvage/amputation/metastasectomy) 
were excluded from the study. Those who had less than 2 
years of follow up were likewise excluded from the study. 

Each patient had a data sheet that served as a patient 
record at the tumor outpatient clinic.  The tumor was 
described according to size, location, histologic subtype and 
grade. The patient’s treatment profile included agents used 
for neo-adjuvant and adjuvant chemotherapy and the 
number of cycles of each course. The type of surgical 
intervention, limb-salvage surgery (LSS) or amputation, the 
date performed and the tumor necrosis percentage,  graded 
according to Huvos'12 system, were logged into the data 
sheet. The presence of a pathologic fracture was noted; 
however, the exact time of occurrence of the fracture could 
not be determined. The patients’ current status was 
categorized as alive, no evidence of disease (ANED), alive 
with evidence of the disease (AWED), died of disease 
(DOD), or died of complications (DOC).  
 

Results 
After excluding patients who already had metastasis at 

presentation, those who did not have preoperative or 
neoadjuvant chemotherapy, those patients who did not 
complete treatment, and those with less than 2 years of 
follow up, we had a total of 84 patients, 10 of whom had 
pathologic fractures. Table 1 compares the subgroup of 
patients with pathologic fractures (10) with those without 
pathologic fractures (74).  

 
Age 

The ages of the patients with pathologic fractures 
ranged from 9 to 15 years old, with a median of 12 years old. 
Those without pathologic fractures ranged from 4 to 57 years 
old, with a median age of 26.5 years. Although patients in 
this group were mostly between 18 and 24 years old, there 
were those in their 4th, 5th, and 6th decades of life.  
 
Location 

Nine of the pathologic fractures occurred at the distal 
femur, while one involved the proximal humerus. None of 
the fractures occurred at the proximal tibia.  

Of the 74 patients without pathologic fractures, 42 (57%) 
were located in the femur, 19 (26%) in the tibia and nine 
(12%) in the proximal humerus. (Table 1) 

 
Table 1. Comparison of patients with and without 
pathologic fractures 

 

 
LSS – Limb salvage surgery 
 
Tumor necrosis 

In patients with pathologic fractures, six (60%) had 
excellent response to chemotherapy (≥90% tumor necrosis). 
The remaining four patients had tumor necrosis less than 
90% with three having rates ≤50%. 

In those without pathologic fractures, 24 cases (32.4%) 
had excellent response to chemotherapy; four of these cases 
had 100% tumor necrosis. The rest of the 50 patients had 
tumor necrosis <90%. (Table 1) 

 
Type of surgery 

All 84 patients underwent surgical tumor excision with 
either a Limb salvage surgery (LSS) or an amputation. 
Among those with pathologic fractures, six (60%) underwent 
LSS, three had an amputation and one underwent a Van 
Ness rotationplasty. Two of the six limb salvage patients 
eventually had to undergo an amputation because of skin 
necrosis and tumor recurrence. The patient who had a 
rotationplasty developed foot congestion secondary to failed 
venous repair and was amputated. In the remaining three 
patients with pathologic fractures, immediate amputation 
was undertaken because tumor size precluded LSS. Among 
the 74 patients without pathologic fractures, 44 underwent 
LSS (59.5%) and four of them had to undergo an amputation 
because of local recurrence (3) or implant failure (1). (Table 
1) 
 

Variable    Without pathologic 
     fractures  (N=74)                           (N=10) 

With pathologic 
fractures 

 N = 74  
Age (years) 4 – 57 Median 

26.5 
9 – 15 Median 

12 
Location     
Humerus 9 12.2% 1 10% 
   Distal radius and hand 3 4.1% 0 0 
   Femur 42 56.8% 9 90% 
   Tibia 19 25.7% 0 0 
   Fibula 1 1.4% 0 0 
Tumor Necrosis     
  ≥ 90 24 32.4% 6 60% 
  <90 50 67.6% 4 40% 
Surgical Intervention     
  LSS 44 59.5% 7 70% 
   *subsequent amputation 4 9.09% 3 42.85% 
  Amputation 30 40.5% 3 30% 
Histologic type     
  Chondroblastic 16 21.6 1 10 
  Osteoblastic 36 48.7 7 70 
  Fibroblastic 12 16.2% 2 20 
  Other histologic type 10 13.5% 0  
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fat pad. Cardiac enzymes were not consistent with an acute 
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(overlapping with oral warfarin) was still given to cover for 
the presence of a possible lV thrombus as demonstrated 
by rheologic stasis on cardiac ultrasound. Medications 
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started. IV antibiotics were given for possible pulmonary 
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Table 1. Initial laboratory Results
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Free T4
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Figure 1. Electrocardiogram upon admission 

Table 3. Cardiac Enzymes

Qualitative 
Troponin I
CK-MB
CK-ToTAl

0-6.0
21-232

PoSITIVE

1.14
543

Reference Range (mmoL) Result

Figure 2. Chest radiograph on admission

 

Table 2. Tumor necrosis and surgical intervention in those with and without pathologic fractures 
     

 Without Fractures (n=74) Type of Surgery With Fractures (n=10) Type of Surgery  

Tumor Necrosis  Amp LSS LSSAmp Amp LSS LSSAmp Rotation-plasty * 

 n(%) n(%) n(%) n(%) n(%) n(%)  

100% 1 (1.4) 3 (4.1) 0 0 0 0  0 (0) 

90 – 99.9% 7 (9.5) 13 (17.56) 1 (7.7) 1 (10) 5 (50) 1 (20) 0 (0) 

50 – 89.9% 16 (21.6) 18 (24.3) 1 (5.6) 0 0 (0) 0  (0) 1 (10) 

< 50% 6 (8.1) 10 (13.5) 2 (20) 2 (20) 1 (10) 1 (100)            0 (0) 

Total 30 44 4 3 6  1 

 74   10    

 

* Patient who underwent rotationplasty had to have an amputation because of foot congestion 
Amp – amputation; LSS –successful limb salvage surgery; LSS -> amp – limb salvage surgery with subsequent amputation  

Histologic type 
Among the patients with pathologic fractures, seven 

(70%) had an osteoblastic histology, one (10%) was 
chondroblastic, and two (20%) had a fibroblastic histology. 
This was similar to those without pathologic fractures where 
osteoblastic osteosarcoma was the most common subtype 
(49%) (Table 1). Other histologic subtypes included 
telangiectatic, round cell and small cell variants. 

 
Tumor necrosis and type of surgery 

Six patients with pathologic fractures had tumor 
necrosis ≥90%: five underwent LSS although one of them 
had to eventually undergo an amputation because of skin 
flap necrosis. One patient with tumor necrosis ≥90% 
underwent an outright amputation because of the size of the 
lesion. Among the 74 patients without pathologic fractures 
with tumor necrosis ≥90%, sixteen underwent LSS and eight 
had immediate amputations (Table 2). 

 
Discussion 

 
Outcome 

Of the 10 osteosarcoma patients presenting with a 
pathologic fracture, five remain alive without evidence of 
the disease, while the other five have died because of the 
disease or its complications. The survival rate of 50% noted 
in this population is similar to the survival rate of 50.38% of 
the patients in the UP-MuST Unit.13 These results are 
comparable to survival rates reported in literature.6,7,8,13,14,15 

 

Location 
A previous study by Bramer et al. stated that the 

presence of a pathologic fracture is an independent predictor 
of poor survival. It was noted also that distally located 
fractures had detrimental effects on outcome compared to 
the proximally located fractures.4 However, Kim et al. in 2009 
reported that pathologic fractures per se did not equate with 
a poorer survival rate. They concluded that tumor size and 
location confounded the presence of pathologic fractures, 
and these other factors instead had effects on the outcome: a 
large tumor size and proximally located tumors are 
associated with decreased metastasis-free survival rate.6 

Most of the tumors in our population were in the lower 
limb, most commonly in the distal femur, with nine of the 
pathologic fractures occurring in this area. While the only 
pathologic fracture occurring in the proximal humerus 
resulted in death secondary to the disease, four (40%) 
patients with distal femoral tumors also succumbed to the 
disease. Five (50%) of those with distal femoral fractures are 
alive without evidence of the disease. 
 
Histologic type 

In the present study, the osteoblastic subtype was the 
most common histology noted both in the group of 74 as 
well as in the study population. This was followed by the 
chondroblastic and fibroblastic subtypes of osteosarcoma, 
which was a similar finding in the case-control study by Kim 
et al.  However, authors noted no difference in survival 
among histotypes.6 

 
Type of surgery and outcome 

It has traditionally been taught that the presence of a 
pathologic fracture is a contraindication to LSS; only in 
recent studies has this concept been disputed.6-11 

Among our 10 patients with pathologic fractures, six 
underwent limb salvage surgery although two of them had 
to eventually undergo amputation because of complications 
(skin necrosis and local recurrence). Limb saving surgery 
was undertaken as long as the tumor size had been either 
maintained or decreased with neoadjuvant chemotherapy, 
indicating a good response to chemotherapy. In our series, 
six out of 10 patients had tumor necrosis >90%; five of these 
patients had limb salvage surgery and the sixth had a Van 
Ness rotationplasty. It would seem that limb salvage surgery 
is possible even in patients with pathologic fractures, 
especially in cases where tumor necrosis is >90%. 

Our data also shows that the presence of a pathologic 
fracture does not seem to be a poor prognostic factor. The 
overall survival rates of both populations in our study are 
comparable at 50%. This rate is also comparable with the 
results of other studies (Table 3).  

The results of this study agree with those of Kim in 2009 
and Bacci in 2003 who reported that a pathologic fracture is 
not a significant prognosticator of poor overall survival rate 
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Presentation of the case
This is a case of a 43-year-old male presenting with short 

stature and heart failure. The patient was admitted at the 
medicine ward of the Philippine General Hospital (PGH) 
for dyspnea. This paper will investigate several issues: 
differentiating congenital from acquired hypothyroidism, 
the relationship between hypothyroidism and the 
cardiomyopathies, and the therapeutic options in patients 
with cardiomyopathy secondary to hypothyroidism.

The patient had been born full term to a then 31-year-
old Gravida 4 Para 3 (G4P3), the 4th of 9 siblings, with an 
apparently unremarkable delivery at home facilitated by 
a traditional birth attendant. He was noted to be normal 
at birth. The patient was allegedly at par with age both 
physically and mentally until eight years old when he was 
said to have stopped growing in height. He was brought to 
a private doctor, whose diagnosis was undisclosed, and he 
was given medications to increase height, which the patient 
took for only one month with no improvement. Through the 
years, the patient was apparently well, although still of short 
stature, with thick lips, coarse facial features and dry skin. 
He was notably slow in ambulation. He was said to have 
bronchial asthma at age 15 years, and since then he had been 
taking salbutamol tablets occasionally for bouts of dyspnea 
occurring one to two times annually.

The patient’s symptoms started in 2001 when he was 
reported to have sudden loss of consciousness. During this 
time, the patient did not have any symptoms of heart failure; 
no prior seizures, cyanotic episodes, chest pain, headache, or 
blurring of vision. He regained consciousness shortly after and 
was brought to a private physician, whose assessment was a 
“heart problem”. He was prescribed unrecalled medications 
taken for a few months and eventually discontinued when 
the syncopal episode did not recur.

In the next four years, the patient would develop 
intermittent, progressive exertional dyspnea and bipedal 
edema. later on this would be accompanied by generalized 
body weakness, anorexia, and constipation, severe enough to 

require regular laxative use. There was also a report of two 
more syncopal episodes. He was brought to another doctor 
in a private hospital where the assessment was still a “heart 
problem”. The patient was again prescribed unrecalled 
medications and again was lost to follow-up. This time, 
however, symptoms were persistent. He later consulted at 
another local hospital, where he was admitted and managed 
as a case of anemia and bronchial asthma. He was discharged 
slightly improved after four days, only to have recurrent heart 
failure symptoms, prompting admission at PGH.

Upon admission the patient was in mild respiratory 
distress, with stable vital signs and no note of fever. Pertinent 
physical exam findings included short stature, thick lips, non-
pitting periorbital edema, dry skin, a displaced apical impulse, 
crackles on both lung fields, and bilateral non-pitting bipedal 
edema. There was also a 3 cm x 3 cm reducible umbilical 
hernia. However, there was no pallor, no neck vein distention, 
no apparent congenital malformations, no cardiac murmurs 
and no clubbing. There was also no note of an anterior neck 
mass.

laboratory workup showed cardiomegaly with pulmonary 
congestion, thoracic dextroscoliosis, and atheromatous aorta by 
chest radiograph, and left ventricular hypertrophy by 12-lead 
electrocardiogram (12-l ECG) (Figures 1 and 2), normocytic 
normochromic anemia (Hgb 90 mg/dl), dyslipidemia, and 
pre-renal azotemia (serum creatinine 123 mmol). Electrolytes 
on admission showed slight hyponatremia, hypokalemia, 
and hypochloremia (serum Na 136, K 3.35, Cl 86). Blood gases 
revealed partially compensated metabolic alkalosis with mild 
hypoxemia. The patient was noted to be hypothyroid based 
on elevated serum thyroid-stimulating hormone (TSH) and 
markedly decreased serum free thyroxine (FT4). The exact 
values are shown in Tables 1 and 2. 

Upon admission to the wards, the patient was managed 
as having congestive heart failure from cardiomyopathy 
secondary to acquired hypothyroidism. oral loop diuretics, 
angiotensin-converting enzyme (ACE) inhibitors, beta-
blockers, statins, and levothyroxine were started. Electrolyte 
correction was instituted. The sections of Endocrinology 
and Cardiovascular Diseases were co-managing the patient 
together with the General Medicine service.

He soon developed respiratory failure, upon which the 
considerations were acute pulmonary congestion, nosocomial 
pneumonia, to rule out an acute coronary event. He was later 

in osteosarcoma patients (Table 4). However, studies with 
bigger populations are needed in order to make these 
conclusions with more confidence. A multinational, 
multicenter study is presently being undertaken by the East 
Asian Musculoskeletal Oncology Group (EAMOG), the 
research arm of the Asia Pacific Musculoskeletal Tumor 
Society.   
 
Table 3. Outcomes of patients with and without pathologic 
fractures 
 

 ANED DOD DOC 
 n(%) n(%) n(%) 

Without fracture 44 (59.46) 34 (45.95)  6 (8.10) 
 LSS 28 (37.84) 12 (16.23) 6 (8.10) 
 Amp 15 (20.27)  17 (22.97) 0 
 LSS  Amp 1 (3.57) 5 (41.66) 0 
With fracture 5 (50.00) 5 (50.00) 0 
 LSS 3 (60.00) 1 (20.00) 0 
 Amp 2 (40.00) 1 (20.00) 0 
 LSS Amp 0 3 (60.00) 0 
 Rotationplasty 0 1 (10.00) 0 

 
ANED –alive, no evidence of disease; DOD – died of disease;  DOC – died of 
complications; LSS – successful limb salvage surgery; LSS -> amp – limb salvage 
surgery with subsequent amputation 
 
Table 4. Survival, local recurrence, amputation rates in 5-
year studies 
  

Author/
year 

N Fracture Amp 
rate 

LR 
rate; 

Survival 

  atDx 
(%) 

 Amp 
vs LSS    

W 
fracture    

W/o 
fracture 

Kim 
2009 

37 25 (68%) 10.8% 10.8%
  

5-yr 
MFSR 

 

    0% vs 
12% 

48% 62% 

Bacci 
2003 

46   46 
(100%) 

23.9% 4.3% 5-YR 
DFSR 

 

    9% vs 
2% 

59%
  

  61% 

 
Summary 

Of 10 patients with pathologic fractures, 50% are alive 
with no evidence of disease. This survival rate is similar to 
that of the overall survival rate of osteosarcoma in the UP-
PGH (50%). In contrast to traditional teaching that 
pathologic fractures require amputation and that pathologic 
fractures herald a poor outcome, it would seem that 
successful limb saving surgery is possible despite the 
presence of a pathologic fracture, especially when tumor 
necrosis is good. 
 
___________ 
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