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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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Introduction 

 Distal radius fractures (DRF) represent the most 
common fractures of the upper extremity. The reported 
overall incidence was 280 to 440 per 100,000 individuals 
annually. As many as 20% to 50% of DRFs were considered 
inadequately reduced and require surgical fixation.1 
 Nondisplaced stable DRFs in physiologically inactive 
patients are usually immobilized for a minimal period of 
time and good result was still expected.2-7 But for displaced, 
unstable fractures in active, young patients, a more 
aggressive approach such as internal or external fixation 
have been used. Regardless of the methods of fixation, the 
principles of reduction were to restore the articular 
congruity, radial height, radial tilt and volar tilt.  
 DRFs are recognized as complex injuries with variable 
prognosis depending on several variables, including the 
fracture type and method of treatment. Failure to reduce 
these fractures is associated with more subtle, late problems 
such as midcarpal instability, incongruity or instability of the 
distal radioulnar joint, ulnar impaction syndrome, post 
traumatic arthritis and pain syndromes secondary to small 
degrees of radial malalignment or intracarpal ligament 
disruption.3-7 Although DRFs can cause substantial physical 
problems and financial burden to afflicted patients, factors 
that lead to good or poor outcomes after treatment have not 
been well characterized.1,8 

 One well-accepted concept is the importance of 
restoring articular congruity of displaced, intra-articular 
DRFs, especially in young active patients.4 Several studies 
have shown that restoring the articular surface favorably 
influences the functional outcome and decreases the 
incidence of posttraumatic arthrosis.8-11  Knirk and Jupiter12 

in a clinical study of patients less than forty years old and 
with DRFs with intraarticular involvement, found that the 
prevalence of osteoarthritis and a poor functional outcome at 
a mean of 6.7 years after the injury was higher for fractures 
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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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which healed with an incongruous radiocarpal joint than for 
those which healed with a congruous joint. Trumble et al.13 
suggested that presence of step off and gap deformities, 
following operative treatment, tend to be associated with a 
worse functional and radiographic outcomes. Further on he 
says it has been difficult to demonstrate conclusively that 
reduction of displaced fracture fragments reduces the rate of 
posttraumatic osteoarthritis and leads to improved clinical 
results. However, other authors conclude that despite 
progression of arthrosis patients shows a high level of 
function. There was no statistical correlation noted between 
radiographic or CT scan radiocarpal arthrosis and clinical 
function.4 

 In a study by Chung et al.,1 the authors did not find any 
relationship between the following potential predictors 
identified in the literature as important factors influencing 
outcomes after DRF: hand dominance, gender, AO fracture 
classification, radial height, radial inclination, complications, 
ulnar styloid fracture, ulnar variance. Demographic or 
radiological parameters with greater influence in outcome 
was also in question, although restoration of articular 
congruity was given priority by most authors.1,12,14-17  

The primary objective of this study was to determine 
the association of radiographic parameters, the overall 
acceptability of alignment of the healed DRFs, pain score 
and grip strength with the Gartland and Werley’s Functional 
Scoring System and Modified Mayo Scoring System 
functional scores. The secondary objective was to determine 
if there is an association between the Gartland and Werley 
scores and the Modified Mayo scores. 
 

Methods 
 From January 2008 to June 2009, we did a retrospective 
review of 135 patients with closed DRFs that were treated in 
our institution within 3 weeks of their injury. We excluded 
skeletally immature patients (age below 18 years) or those 
patients with congenital anomaly of wrist, radiocarpal 
arthritis, open fractures, neurovascular injuries, associated 
injuries of ipsilateral upper limb, bilateral wrist injury, 
mental incompetence, other systemic injuries and patients 
who were initially managed elsewhere. Excluding these 
patients, we had 62 patients that fulfilled our criteria and 
thus were included in our study. Out of these 62 patients, 
only 18 patients had adequate follow-up. The indications for 
operative treatment or reduction of the fractures were 
unacceptable displacement of the fractures. We included all 
modes of treatment for the displaced fractures of the distal 
radius for this study: open reduction-internal fixation, closed 
reduction with and without pins or external fixation, and 
closed reduction-cast immobilization. Casting was usually 
the method of choice if the fracture configuration was stable 
on closed reduction. Operative treatment was usually done 
if instability of the fracture was observed. Instability factors 
were usually based on the criteria of LeFontaine et al.18 The 

presence of three or more (out of five) would necessitate 
operative treatment. The method of treatment would be 
dependent on the fracture configuration or the surgeon’s 
preference. Our outcome measures were the functional 
scores of Gartland and Werley and the Modified Mayo 
Score. Our independent variables were Sarmiento’s 
modification of the Lindstrom’s scoring system and the 
radiologic parameters: radial height, radial tilt, volar tilt, 
ulnar variance and gap, regardless of the method of 
treatment. 
 All 18 patients were right handed. There were 12 males 
and 6 females. The injuries were sustained as a result of 
high-velocity road traffic accident (3 cases), moderate 
velocity fall and pedestrian injury (7 cases) and low velocity 
fall (8 cases). Five had AO type A and remaining 13 had AO 
type C fractures. Eleven fractures were dorsally displaced, 
remaining 7 volarly displaced. The demographic 
characteristics of the patients are in Table 1. 
 
Table 1. Demographic characteristics of patients with distal 
third radius fractures 
 

Age (years)  
 Mean (range) 42 (21-78) 
Sex  
 Male 12 
 Female 6 
Involvement of Dominant Hand  
 Yes 10 
 No 8 
Mechanism of Injury  
 High 3 
 Moderate 7 
 Low 8 
AO-ASIF Classification  
 AO A1  1 
                    AOA2 2 
                    AOA3 2 
                    AOC1  3 
                    AOC2  9 
                    AOC3  1 
Displacement  
                    Volar  7 
                    Dorsal  11 
Operative treatment (no. patients)  
                   CR+Cast   4 
                   CR+Multiple pin    3 
                   CR+ Multiple pin + external fixator  3 
                   ORIF + plate  6 
                   ORIF  +Multiple pin + external fixator  2 
CR – closed reduction; ORIF – open reduction, internal fixation                        

 
 After the initial management, x-rays were taken, 
evaluated and scored using Sarmiento et al.’s modification of 
Lidstrom’s scoring system.19 Thus, patients were categorized 
having excellent (0), good (1-3), fair (4-6), or poor (7-12) 
reduction. All those patients with an excellent or good x-ray 
score or articular gap less than 2 mm were considered to 
have acceptable reduction and those who had fair or poor x-
ray score or articular gap of more than 2 mm were 
considered to have unacceptable reduction. In Sarmiento’s 



Radiologic and Functional Outcome of Distal Radius Fractures

57VOL. 46 NO. 2 2012 ACTA MEDICA PHILIPPINAVol. 43 N0. 4 2009      ACTA MEDICA PHIlIPPINA   13

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

transferred to the intensive care unit (ICU) for ventilatory 
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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
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Free T4
TSH
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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

modification of the Lidstrom’s scoring system, the lower the 
radiologic parameter score, the better the radiologic 
outcome. 

  We followed up these patients at 1.5 and 3 months and 
evaluated them both clinically for visual analog scale (VAS) 
score, wrist range of motion, grip strength of the involved 
and uninvolved hands using a dynamometer with the arm 
adducted at the patient’s side and the elbow flexed to 90°, 
and radiologically for radial height (RH), radial tilt (RT), 
volar tilt (VT), ulnar variance (UV) and articular gap. 
Radiographic parameters, in standard views (PA and 
lateral), were as follows: radial height: distance between the 
tip of the styloid process and most proximal point of the 
articular surface of the radius; radial tilt: the inclination of 
the articular surface of the radius in the frontal plane; volar 
tilt: the inclination of the articular surface of the radius in the 
sagittal plane (positive values when it is volar and negative 
values when it is dorsal); ulnar variance: the distance 
between the most proximal point of the articular surface of 
the radius and the ulnar head (positive values when the ulna 
is more distal than the radius and negative values when it is 
more proximal); functional status, disability and return to 
pre-injury status were also determined. The evaluation of 
the results was based on the Gartland and Werley’s 
Functional Scoring System,20 which has four categories: 
excellent (0-2), good (3-8), fair (9-14), and poor (15 and 
above). We also evaluated patients using the Modified Mayo 
Scoring System and categorized them into four groups: 
excellent (91-100), good (81-90), fair (65-80), and poor (<64). 
The higher the GW score, the better the functional outcome. 

 
Postoperative management 
 Regardless of the treatment options, all patients 
underwent similar postoperative rehabilitation protocol of 
the department: Active and Passive ROME’s (Range Of 
Motion Exercises) (6 pack exercises) for thumb and digits 
were started as soon as pain permits for half an hour three 
times a day, usually within the first few days 
postoperatively. Patients with open reduction and internal 
fixation with plate and screws had their wrists mobilized 
within one week of surgery. In 6 weeks post-operation, cast 
or external fixator were removed after evaluating the patient 
clinically and radiologically. K-wires were removed at 8 
weeks post-op. A well-molded wrist immobilization splint 
was fitted to wear between exercise sessions and at night. At 
8 weeks, wrist immobilization splint was gradually weaned 
off and active and passive ROMEs were continued. 
 
Data analysis 
 All data were encoded in Microsoft Excel and analyzed 
using STATA ver 10 (STATA, TX, USA). Preoperative and 
postoperative radiologic parameters (on latest follow-up) 
were tested for significant differences using the t-test. Tests 
of association were carried using the Pearson’s correlation 

test between radiologic parameters and outcomes 
assessment. Significance level was set at p≤0.05. 
 

Results 
 In our series, a total of 18 distal radius fractures in 18 
adults were evaluated. All 18 patients followed up at 1.5 and 
3 months at our outpatient clinic for clinical and radiological 
evaluation. All fractures healed without the need for any 
additional surgical procedures. The radiological parameters 
improved from preoperative to immediate postoperative x-
ray and all parameters remained the same until 3 months 
follow up (Table 2). All radiologic parameters significantly 
improved from preoperative status except for volar tilt and 
ulnar variance. However, these parameters were still within 
the range of acceptable measurements. The mean radiologic 
scoring system according to Sarmiento’s modification of the 
Lindstrom score was 2.5±1.6 at 1.5 months and 2.5±1.9 at 3 
months. There was no significant difference between the two 
scores (p=0.83).  

 
Table 2. Radiologic parameter preoperatively and at three 
months postoperatively 
 

Parameter Pre-op Post-op p-value* 
Radial Height     
(mm, SD)  6.4 ± 2.9 10.1 ± 1.9 0.005 
Radial Tilt    
(degrees, SD) 13.5 ± 1.9 18.7 ± 3.9 0.0003 
Volar Tilt    
(degrees, SD) –0.8 ± 22.4 2.1 ± 9.8 0.61 
Ulnar Variance    
(mm, SD) 1.6 ± 3.6 0.14 ± 1.7 0.17 
Gap    
(mm, SD) 0.69 ± 0.75 0.15 ± 0.55 0.05 
mm-millimeter; SD-standard deviation 
*t-test,  p-value significant at ≤ 0.05 

 
 Grip strength improved from 50.3±18.1% of the 
contralateral at 1.5 months to 70.33±11.2% at 3 months follow 
up. This was significant (p=0001). A higher grip score was 
also associated with a higher Modified Mayo Wrist score 
(r2=0.51, p=0.03) and a better Gartland and Werley Score 
(r2=–0.70, p=0.001). Visual Analogue Scale (VAS) for pain 
also improved from 2.8±1.8 at 1.5 months follow-up to 
1.3±1.2 at 3 months follow-up (p=0.003). Lower pain scores 
were also associated with a higher Modified Mayo Wrist 
score (r2=–0.52, p=0.03), but not with a better Gartland and 
Werley Score. 
 There was no association between the x-ray score 
(Sarmiento’s modification of the Lindstrom score) and the 
functional outcome scores of Modified Wrist Mayo and 
Gartland and Werley score (p=0.53 and 0.21, respectively).  
 Overall, the average Modified Mayo wrist score was 
77.5 and the average Gartland and Werley score was 2.1. 
Only 6 of 18 patients had good outcome, with no excellent 
outcome using the Modified Mayo wrist score, while 11 out 
of 18 had an excellent to good outcome using the Gartland 
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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 

and Werley score. There was however, a significant 
correlation between the Modified Mayo Wrist score and the 
Gartland and Werley score in terms of final functional 
outcome (r2=–0.81, p=0.0001). Higher Mayo Wrist scores 
correlated with better Gartland and Werley scores. 
 
Complications 
 Of 18 patients, 2 developed pin tract infection, (both 
treated by closed reduction and external fixator), which 
subsided after two weeks of oral antibiotics and daily pin 
tract care. 
 

Discussion 
 The management of distal radius fractures has evolved 
in recent years and the radiologic parameters on fracture 
reduction have been one of the cornerstones adapted in 
predicting functional outcome.  
 Various studies21-23 on patients with distal radius 
fracture fixations have reported complications related to 
hard wares, loose wires, loss of reduction, radial sensory 
numbness or paresthesias, extensor tenosynovitis, extensor 
tendon rupture and post traumatic arthritis. In this series, 
we only observed 2 pin tract infections. We attributed this to 
small sample size and short duration of follow up. However, 
no patients in our series underwent any secondary 
procedures. 

Evaluating predictors of functional outcomes after DRFs 
is difficult because of variability in the treatment methods, 
differences in surgeon expertise, the lack of a well-defined 
study protocol to collect all relevant data, and inconsistency 
in the follow-up times. The outcome variables were based on 
data from the Gartland and Werley and Modified Mayo 
scoring system, both of which has been shown to be a 
reliable and valid outcome tool for the upper extremity. 
 In this study, higher grip strength was associated with a 
higher level of functioning, based on the Modified Mayo 
Wrist Score and Gartland and Werley scores. Higher grip 
scores may indicate that the fractures are already healed and 
that they approximate the normal grip of the contralateral 
side. This may in turn provide a functionality of the 
involved extremity. Lower levels of pain were also shown to 
be associated with a higher Modified Mayo Wrist Score, but 
not the Gartland and Werley score. Less pain with hand use 
may imply increase in function as measured by the MMWS 
or the Garland and Werley scores. However, the non-
association of pain with the Gartland and Werley scores may 
be explained by the different rating system used. While VAS 
for pain was measured using a 0 to 10 point scale, the 
Gartland and Werley scoring expressed pain as “none” to 
“occasional” to “often”. The categorical description of pain 
may be different and are prone to misinterpretation by the 
patient, compared to a 0 to 10 scaling by using the VAS. 
Also, the other parameters of the Gartland and Werley 
scores might have affected the overall score. 

 Outcome questionnaires have been used in other 
studies3,24-30 evaluating DRF, and these questionnaires 
provide a robust and sensitive dependent variable for 
constructing a predictive model that cannot be assessed via 
objective measures alone.29,31 
 Previous studies27,32-34 have shown that variability in 
treatment type has an important effect on the outcomes of 
DRF treatment. Therefore, consistency in using one surgical 
technique would be an ideal situation to define the final 
functional outcome. However, we included all modes of 
treatment so as to increase the sample size, which was still 
not adequate. Regardless of treatment modality, the 
objective of any surgical intervention for distal radius 
fractures was to restore anatomical alignment and establish 
anatomic acceptability, and restoration of function. In our 
series, we had two physiologically old patients whom we 
treated by closed reduction and long arm casting as we 
thought they were functionally less demanding, as 
suggested by Young.23 At 3 months follow up, both of these 
patients rated good to excellent result by both Gartland and 
Werley’s and Modified Mayo score. Although the authors 
agree that three months follow up is too short to evaluate 
functional outcome, this study may represent the initial or 
preliminary results and association of radiologic parameters 
with functional outcomes. An outcome study1 has shown 
that patients with DRFs reach a very high level of clinical 
functioning at 12 months and have little functional 
improvement thereafter. It was also observed that recovery 
at 3 and 6 months were not statistically significant. A longer 
follow-up is needed to determine long-term outcomes of 
fracture fixation of DRFs. This represents one of the 
limitations of this study together with the small sample size. 
This might be a reason why the results of the study showed 
no correlation. However, non-correlation between the 
radiologic parameter of Sarmiento’s modification of the 
Lindstrom score may mean that this may not be the ideal 
radiologic parameter to use. The limitations in the radiologic 
parameters may not be suitable in predicting outcomes in 
distal radius fracture treatment. Also, this same limitation 
may also be present in using the Gartland and Werley scores 
as well as the Modified Mayo Wrist Score. Perhaps using a 
validated patient-oriented measure like the DASH score may 
be more appropriate.35 However, application of this 
outcomes measure will need cultural translation for it to be 
applicable to the population where it will be used. Another 
limitation may be the mode of treatment for the DRF. 
Certain treatments such as stable internal fixation with plate 
and screws may have an early good functional outcome 
compared to external fixation because of early motion. This 
may have an effect on our early evaluation at 3 months for 
our functional outcome. Although confirmation of recent 
literature has been shown in this study that radiographic 
outcomes does not necessarily correlate to functional 
outcome, the results in this study can contribute to the 
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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

existing knowledge on distal radius fracture fixation and 
evaluation. Although radiographic evaluation of fracture 
fixation will be one of the mainstays of fracture treatment, 
this should be combined with the functional outcome of 
patients with such fractures. Future studies may help in 
defining the role of such radiographic assessments on distal 
radius fracture fixations and their relationship with 
functional outcomes. 
 

Conclusion 
 There was no correlation between the radiologic scoring 
of distal radius fractures after treatment to the functional 
outcome scoring according to the Gartland and Werley and 
Modified Mayo score.  

 
___________ 
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