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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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Introduction 
The level of evidence in clinical research was proposed 

by Sackett1 in 1986. The Journal of Bone and Joint Surgery 
American has adopted the levels of evidence for considering 
research for publication2 (Table 1). The popularity of 
evidence-based medicine in recent years has made clinicians 
base their clinical practice to Level I studies or randomized 
controlled trials. However, in a surgical field such as 
orthopedics, such studies are not common. A study on the 
levels of evidence in orthopedic journals showed that only 
32% were Level I and Level II studies compared with 68% 
that were Level III and Level IV studies3 and that higher 
levels of evidence in major orthopedic journals are lacking.4 
The current study also showed that higher impact journals 
will tend to accept more Level I and Level II studies. 

Few studies have reported levels of evidence in research 
conducted by orthopedic residents in training. However, one 
study showed that the knowledge of orthopedic residents 
regarding the classification of studies according to levels of 
evidence was lacking and that residents need to be better 
educated on this aspect during residency.5 The hierarchy of 
the level of evidence in orthopedic research will enable 
residents-in-training to be guided on the best available 
evidence in orthopedic care. This will in turn guide them as 
orthopedists in managing their patients.  

The Department of Orthopedics of the Philippine 
General Hospital started its residency program in 1971, and 
started to require residents in training to produce clinical or 
basic science researches as part of its training program in 
1983. The department was divided into five sections: Adult, 
Hand and Microsurgery, Pediatric Orthopedics, Spine, and 
Trauma. The division was intended to strengthen the 
subspecialties by assigning consultants to manage their areas 
of expertise. This was also done in such a way to easily 
compile cohorts within a small group of consultants for 
research purposes. Residents with interest in certain 
conditions were under the guidance of consultants to work 
on topics under that section.  

Since research production was one of the requirements 
for graduation in the orthopedic residency program, 
orthopedic residents have produced a number of research 
articles under the tutelage of consultant orthopedic surgeons 
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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-
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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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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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Table 1. Levels of evidence in clinical research 
        

 Therapeutic Studies Prognostic Studies Diagnostic Studies Economic and Decision 
Analysis 

Level I -High Quality RCT1 

-SR2 of Level I studies  
-High quality prospective study( ≥ 
80% follow-up) 
-SR of Level I studies 

-Testing of previously developed 
diagnostic criteria in series of 
consecutive patients (with 
universally applied reference 
“gold” standard) 
-SR of Level I studies 

-Sensible costs and 
alternative; multi-way 
sensitivity analysis. 
-SR of level I studies 

Level II -Lesser Quality RCT (eg. < 80% 
follow-up no blinding, or improper 
randomization) 
-SR of Level II studies or Level I 
studies with Inconsistent results  
-Prospective comparative Study 

-Retrospective Study  
-Lesser quality prospective study 
(eg. < 80% follow-up enrolled at 
different time points) 
-untreated controls from an RCT  
-SR of level II studies 

-Development of a diagnostic 
criteria (with a universally 
applied reference “gold 
standard”) 
-SR of level II studies 

-Sensible costs and 
alternatives (limited studies); 
multiway sensitivity analyses 
-SR of level II studies 

Level III -Case-Control Study  
-Retrospective comparative study  
-SR of level III studies 

-Case-control Study -Study of non-consecutive 
patients (without consistently 
reference)  
-SR of level III studies 

-Analyses based on limited 
alternatives and costs; poor 
estimates  
-SR of level III studies 

Level IV Case Series  Case Series  Case-Control Study 
Poor reference standard 

No sensitivity analysis 

Level V Expert Opinion Expert Opinion Expert Opinion Expert Opinion 
1 RCT-Randomized controlled Trials;  2SR-Systematic Review 
 
Table 2. Level of evidence of researches conducted by orthopedic residents, by Decade 
        

Level of Evidence 1980s 1990s 2000s TOTAL 
Level I 0/111(0%) 0/50 (0%) 0/63 (0%) 0/224 
Level II 1/111(0.9%) 1/50 (2%) 4/63 (6.3%) 6/224 (3%) 
Level III 11/111(9.9%) 3/50 (6%) 17/63 (27%) 31/224 (14%) 
Level IV 95/111 (85.6%) 32/50 (64%) 30/63 (48%) 157/224(70%)        
Level V 0/111(0%) 0/50 0/63 0/224 
Basic Science 4/111 (3.6%) 14/50 (28%) 12/63 (19%) 30/224 (13%) 

 

who serve as secondary authors. As a training institution, 
there is a need to evaluate the level of clinical research 
produced through the years. The purpose of this study was 
to determine the levels of evidence in the research conducted 
by orthopedic residents in training from its inception in 
January 1983 to December 2010.  

 
Methods 

All completed research conducted by orthopedic 
residents in training from January 1983 to December 2010 
were retrieved from the department archives and reviewed. 
The following were excluded from analysis: review articles, 
incomplete research, research articles whose full texts were 
not available and those research articles in which consultants 
were primary authors. All research articles were identified 
through annual department reports and a compilation of 
research through the years made by the department and by 
the hospital. The search was limited to available articles 
compiled in the research archives. After reviewing the 
original full text articles, a data extraction sheet was made 
specifically for this study. The research articles were then 
categorized into levels of evidence,2 to the decade when it 
was completed (1980s (1983-1989), 1990s (1990-1999) and 
2000s (2000-2010)), and to the section in which the research 
was conducted. The original full text articles were 
independently reviewed by the three authors.  

The following data was extracted: Authors, year of 
production, section where the research was conducted, 
study type/design, and the level of evidence of the research 
article.3 Once completed, any disagreements in the data 
gathered by the review authors were resolved by consensus. 
The final level of evidence for a particular paper was 
decided upon by the most senior author.  

 
Statistical and Data Analysis 

All data were encoded in Microsoft Excel XP 2003 and 
analyzed with STATA v10 (Houston, TX) statistical software. 
Results were expressed as percentages and a chi-square test 
was used to determine significant differences between two 
groups. In cases where more than two groups were 
compared, Kruskall-wallis test was used. A p-value of ≤0.05 
was considered significant for all statistical tests. 
 

Results 
From 1983 to 2010, there were a total of 446 papers 

reported finished by the residents. A total of 224 full text 
research articles were able to fulfill the inclusion criteria and 
were available for review. There were a total of 111 articles 
in the 80s, 50 articles in the 90s and 63 articles for the 2000s 
(Table 2). The total number of articles that were included in 
this study was expressed as a percentage of the total number 
of articles included in that decade (Table 2). There were no 
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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 

Table 3. Level of evidence of research conducted, by Section 
                              

 Hand Trauma Pedia Adult Spine MultiSection TOTAL 
Level I 0 0 0 0 0 0 0 
Level II 3 (8.6%) 2 (4.3%) 1 (3%) 0 (0%) 0 (0%) 0 (0%) 6 
Level III 4 (11.4%) 5 (10.9%) 1 (3%) 11(21%) 4 (17%) 6 (18%) 31 
Level IV 23 (65.7%) 36 (78.3%) 30 (91%) 37(70%) 17 (71%) 14 (42%) 157 
Level V 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 
Basic Science 5 (14.3%) 3 (6.5%)     1  (3%) 5 (9%) 3 (12%) 13 (40%) 30 
TOTAL  35 46 33 53 24 33 224 

 

Level I studies performed in the department by the residents 
since 1983. There was a significant increase in the number of 
Level II studies from 0.9% (1 out of 111) in the 80s to 6.3% (4 
out of 63) in the 2000s. There was also an increase in Level III 
studies from 9.9% (11 out of 111) in the 80s to 27% (17 out of 
63) in the 2000s. This was significant (p = 0.0001). There was 
also a significant decrease in the number of Level IV studies 
from 85.6% (95 out of 111) in the 80s to 48% (30 out of 63) in 
the 2000s. The average level of evidence slightly improved 
from 3.9 in the 80s to 3.5 in the 2000s. Basic science research 
increased from 3.6 % (4 out of 111) in the 80s to 19% (12 out 
of 63) in the 2000s.  

The Hand Section had the highest number of Level II 
studies at 8.6% (3 out of 35) followed by the Trauma (4.3%) 
and Pediatric Orthopedics Sections (3%). The Adult Section 
had the highest number of Level III studies at 21% (11 out of 
53) followed by the Spine Section. The Pediatric section had 
the highest number of Level IV studies at 91% (30 out of 33) 
(Table 3). 

We also analyzed research production by section 
through the decades. The Hand section was the only section 
that increased its research production from the 1980s to 
2000s, based on the articles retrieved (Table 4).  
 
Table 4. Researches by Section by Decade done by residents 
in training 
 

Section 1980s 1990s 2000s 
Hand 9 7 19 
Trauma 29 7 10 
Pediatrics 20 8 5 
Adult 32 4 17 
Spine 15 3 6 
MultiSection1 6 21 6 

1 MultiSection: More than two sections were involved in the research 
 

Discussion 
The present study showed an increase in the level of 

evidence in research conducted by orthopedic residents in 
training for the Department of Orthopedics. At present, we 
are not aware of any other study investigating the level of 
evidence in research conducted by orthopedic residents in 
training through the years. This step will enable the 
department to examine its role in increasing the level of 
evidence and quality of research conducted by their 
residents. Although the quality of research is influenced by 

several factors, the significant percentage increase in Level II 
and Level III papers represents improvement in how 
research is conducted. Level II papers surged in the last 
decade, influenced by an understanding of ways to design 
randomized trials without affecting the integrity and ethics 
of patient management. Another potential factor was the 
restructuring of the residency research process in 2004 where 
residents were given two years instead of one year to finish 
their research. We also note that around 2002-2004, formal 
research workshops and didactics on clinical research were 
instituted by the research committee to enable residents to 
understand the process of research production from protocol 
formation to research implementation and writing. 
Although it decreased the number of finished papers per 
year, it gave more time for quality research papers to be 
produced. Better collection of cases has also shifted papers 
from case reports which were quite common in the 1980s to 
at least case series, which made case reports almost non-
existent in the 2000s. However, case reports will remain an 
integral part of research, were never discouraged and were 
continually conducted outside the requirements of residency 
training.  

The lack of Level I papers produced in the department 
reflects the general trend in the surgical community.6 Aside 
from the difficulty in designing and producing good quality 
randomized trials in the surgical field,6 it takes a long time to 
finish recruitment, and data collection usually needs to 
continue beyond the tenure of an orthopedic resident. A 
large concentration of research was still in general 
orthopedics, specifically on adult and trauma orthopedics. 
This reflects the common conditions encountered in the 
department and the bulk of cases being seen by the 
residents. However, by the 2000s, we saw an increase in the 
number of research produced by the Hand Section, such that 
it was the only section which increased its research 
production since the 1980s. However, this was limited to the 
number of articles retrieved by the authors. 

Research can be improved by establishing a well-
designed and user-friendly database of common conditions 
seen in the department. This will allow comprehensive and 
accurate collection of data for future use. With regard to 
time, the best set-up is still a consultant-initiated and 
managed research, which is not bound by the years of 
residency. Level I studies were not conducted in the past 30 
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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

years by residents-in-training. Among the obstacles that 
were cited in literature was the inclusion of sham procedures 
in surgery.7 However, some clinicians believe that with 
proper design, a randomized trial with sham control is 
possible.8  

Most, if not all orthopedic residents when they start 
their residency program will have at least some exposure to 
research. Publication prior to entry to the residency program 
by an incoming resident in the department is almost 
nonexistent. This is in contrast to a study conducted by the 
American Association of Medical Colleges in 2006, wherein 
most of the applicants accepted in orthopedic residency 
programs had at least one publication.9  

The papers included in the study were limited to the 
available printed copies in the department archive. The 50% 
accrual rate was very low and was a major limitation of this 
study. Although we had 224 articles for review, the addition 
of the other 50% could have given us a better picture of the 
current level of evidence of research conducted by residents-
in-training.  Another limitation of the study was the 
assessment of the authors on the level of evidence for each 
research paper reviewed. Although consensus was required 
to decide on the appropriate level, two studies have shown 
that the experience of the reviewer did not change the 
scoring of an article regarding its level of evidence if the 
level of evidence table2 was available at the time of review, 
which the present authors followed at the time of the 
review.3,10  

Research forms the bedrock on which knowledge in 
clinical training and treatment lies. It will continue to evolve 
and provide orthopedists the best possible evidence to treat 
their patients. This is after all the ultimate goal of any 
clinician. The present study showed a significant shift 
towards level III and IV evidence in residents’ research over 
the past three decades and there is a need to improve this. 
Most of the researches produced by residents provided 
Level IV evidence. The level of evidence in such studies may 

be improved by including a control group, thus increasing 
the level of evidence to Level III.6 

In summary, there is a need to improve the level of 
evidence in research being conducted by orthopedic 
residents in training. A structured program in research 
where residents in training will be provided with the added 
knowledge on the anatomy and physiology of research will 
certainly help. We envision a future in which orthopedic 
residents in training will conduct research producing higher 
levels of evidence.  
 
___________ 
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