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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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ABSTRACT 

Background. The coverage of soft tissue defects of the distal leg, 
ankle or foot poses several challenges to the reconstructive 
surgeon. Reconstructive procedures may range from simple skin 
grafting to complicated free tissue transfers.  The reverse sural 
flap has been one of the most dependable methods for soft tissue 
coverage of such complex wounds. The purpose of this paper was 
to compare the clinical results of reverse sural flaps harvested 
with a fascial versus a fasciocutaneous pedicle. 
 
Methods. A retrospective cohort of twenty-six patients who 
underwent a reverse sural flap procedure for complex wounds of 
the distal lower extremity was examined from January 1, 2003 to 
December 31, 2009, with a minimum follow-up of one month. 
Fifteen patients had a fascial pedicled flap, while eleven patients 
had fasciocutaneous pedicled flaps with a minimum of one 
month follow-up. The primary outcome was flap-related 
complications. Fisher’s exact test was used to determine the 
differences between the two groups and the level of significance 
was set at p≤0.05. 
 
Results. All flaps survived. Flap-related complications were more 
common in the fascial pedicled flap (6/15) compared with the 
fasciocutaneous pedicled flap (1/11). The difference was not 
significant (p=0.09). In terms of cosmetic acceptability, 11 
patients (11/15) in the fascial pedicle group and five patients (5/11) 
in the fasciocutaneous pedicle group expressed that the sural flap 
was acceptable. 
 
Conclusion. Reverse sural flap was a reliable reconstructive 
procedure for coverage of soft tissue defects of the distal leg, 
ankle or foot. There was no significant difference in terms of 
complication rates for those with fascial compared with those 
with fasciocutaneous flaps. Cosmetic acceptability was higher for 
the fascial pedicled flap. 
 
Key Words: soft tissue defect, sural flap, distal leg, pedicled flaps 
 
 

Introduction 
The use of the reverse sural flap has proved to be a 

reliable reconstructive procedure for coverage of soft tissue 
defects of the distal part of the leg, ankle and foot. The flap 
was initially popularized by Masquelet et al.1 Since then, 
many authors have used this flap to cover difficult wounds 
of the distal lower extremity. This unmodified version is 
typically an island fasciocutaneous flap with a fascial 
pedicle. Realistic complication rates of as much as 56% from 
two large studies2,3 have been reported. In a review article by 
Follmar et al.,4 133 complications in 722 flaps (18.5%) were 
reported from the unmodified sural artery flap. Most of 
these complications were attributed to comorbid status, 
venous congestion and tunneling of the flap.2,3,5 In order to 
address these complications, especially those that involve 
problems with the venous drainage or tunneling of the flap, 
various modifications have been reported to protect the flap 
pedicle. Some of these modifications include having a “tear-
drop” skin over the pedicle,6 application of an external 
fixator for post-op care,7 “supercharging” the flap by venous 
anastomosis to prevent congestion,8 delaying flap 
procedures,9,10 exteriorizing the pedicle to avoid tunneling,11 
using a tissue expander if the pedicle is to be tunneled,12 
inclusion of the peroneal artery in the flap13 or protecting the 
pedicle by including the skin over the pedicle during 
harvest.9,14-17 

The tear-drop modification6 does not cover most of the 
pedicle and the application of an external fixator may be 
unacceptable for some patients. Delayed flap procedures 
may be a good alternative especially for those with co-
morbidities; however, a second procedure will be needed. 
The same is true for those using an exteriorized pedicle, 
where a second procedure will be needed to release the flap. 
“Super-charging” the flap8 entails microsurgical 
anastomosis, which may not be available in some 
institutions. The inclusion of the peroneal artery to ensure 
flap survival may entail tedious dissection and may be 
unnecessary. Perhaps the simplest method of modification is 
to use a fasciocutaneous pedicle instead of a fascial pedicle 
where the dermal and subdermal plexus will be preserved, 
which will decrease the chance of flap related necrosis. This 
technique will employ the inclusion of the skin over the 
pedicle as described in recent studies.9,14-17 In order to 
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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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for dyspnea. This paper will investigate several issues: 
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the relationship between hypothyroidism and the 
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with cardiomyopathy secondary to hypothyroidism.
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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 
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Upon admission the patient was in mild respiratory 
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determine if the inclusion of the skin in the pedicle was 
effective in preventing flap-related complications compared 
with the conventional “island” flap with a fascial pedicle, we 
decided to compare the clinical results in terms of flap-
related complications of sural flap coverage with a fascial or 
fasciocutaneous pedicle. The purpose of this study was to 
compare the clinical outcome, specifically the complications, 
of reverse sural flaps done with a fascial pedicle versus those 
done with a fasciocutaneous pedicle. 
 

Methods 
A retrospective review of patients with small to 

midsized soft tissue defects of the distal leg, ankle or foot 
from January 2003 to December 2009 was done. Inclusion 
criteria for this study were coverage of small to midsized 
defects (≤ 250 cm2 ) of the distal leg, ankle or foot, using the 
reverse sural flap, with a minimum follow-up of one month. 
Exclusion criteria include a sural flap which was purely a 
fascial flap. A total of 26 patients were able to fulfill the 
criteria and were included in the study (Table 1). The sural 
flaps were classified into two groups: group 1 had a 
fasciocutaneous pedicled flap (n = 11) and group 2 had a 
fascial pedicled flap (n = 15) (Figure 1). 

 
Table 1. Demographic data of the two groups of patients 

 
  Fascial 

Pedicle, 
n = 15 

Fasciocutaneous 
Pedicle, 
n = 11 

 p Value   
Mean Age  24.7 41.9 
 0.02 

 
  

Sex Male  10 5 
                    Female  5 6 
 NS**   
Flap Size (cm2), SD   80,43 101. 64 
 NS*   
Flap-related complications  5 1 
 NS**   
Flap Acceptable  11 5 
 NS**   
Mean follow-up (months)  19 13 
 NS**   
Additional Procedures     
 NS** 8 6 

SD: Standard deviation; *NS: not significant, p > 0.05 using t-test **NS: Fisher’s 
Exact Test 

 
There were 15 males and 11 females. The average age at 

the time of surgery was 32 years old (range, 7-68 years). The 
average follow-up period for the two groups was 16 months 
(range, 1-56 months).  The soft tissue defects were secondary 
to trauma in 17 patients; five were from post soft tissue 
tumor resection, and four from chronic osteomyelitis of the 
distal tibia. The average size of the flap was 90 cm2 (range, 
16-216 cm2). The average operative time was 2.5 hours 
(range, 1-3.5 hrs.).  The choice on the type of flap was 
according to the surgeon’s preference and the flap was 

usually performed by the rotating residents of the Hand 
Section. Flap-related complications were evaluated in terms 
of postoperative infection, flap necrosis or wound 
dehiscence. On final follow-up, ambulatory status 
(independent or with assistive device) and flap acceptability 
was evaluated in the out-patient clinics. Flap acceptability 
was evaluated by asking the patient whether the flap was 
“acceptable” or “not acceptable”. The study was performed 
without blinding. 

 

Figure 1. The flaps that were compared in this study were 
sural flaps with a fascial pedicle (arrow, upper picture) and 
with a fasciocutaneous pedicle (arrow, lower picture). 
 
Preoperative Evaluation 

None of the patients had an arteriogram to evaluate the 
peroneal perforators. In 19 patients, a portable Doppler was 
used to locate peroneal perforators in the distal fibula in 
order to assess the pivot point of the flap. These perforators 
range from 2-11 cm proximal to the tip of the lateral 
malleolus. In the remaining seven patients, the pivot point 
was at least 5 cm proximal to the tip of the lateral malleolus. 
 
Surgical Technique 

The surgical technique for harvesting the reverse sural 
artery flap has been well described in literature.1 All patients 
were in the prone position during wound debridement and 
flap coverage. Flap harvest was easier with the use of the 
tourniquet. The design of the flap was modified as needed to 
ensure that the lesser saphenous vein was in the middle of 
the flap and flap pedicle. A wide pedicle around 3-4cm was 
employed to prevent vasospasm of the vascular pedicle 
during handling and insetting. None of the flaps were 
tunneled. All open injuries were covered with the sural flap 
once infection had been controlled as assessed by clinical 
evaluation. In patients with whom a tumor resection was 
performed, the sural flap coverage was performed during 
the same sitting. Additional procedures were performed 
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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
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MCHC
RDW
PlT
RETIC
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lYMPH
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BlAST

CBC
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Value
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320-360 G/l
11.5-15.5%
200-400
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0-2%
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2
0
0
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2.12-2.52

0.74-1

Result

6.3
6.4
5.0
123
32
0.82
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Table 2. Thyroid Function Tests

Free T4
TSH
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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

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2. A 20-year-old male with an open transection of the 
tendo Achilles from a vehicular accident. A 6-cm tendo 
Achilles defect (upper left) was reconstructed with a V-Y 
advancement of the gastro-soleus complex (upper right and 
lower left). Sural flap coverage was used to cover the 
reconstruction (lower right).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. A 43-year-old female was referred for possible soft 
tissue coverage for wide excision of a recurrent soft tissue 
mass of the distal leg (upper left). On MRI, a large mass on 
the postero-medial aspect of the distal leg was evident (red 
arrow, upper right). After wide exicision, a 12 x 13 cm soft 
tissue defect on the posterior distal leg (lower left) was 
covered with a reverse sural flap (lower right). The tendo 
Achilles was repaired with primary suture. Histologic 
diagnosis was a fibrosarcoma. 

either before the flap coverage (e.g., external fixator to 
stabilize the fracture dislocation or internal fixation for 
fracture fixation) or during the flap coverage (e.g., tendo 
Achilles reconstruction or repair).  

Postoperatively, the leg was placed on a short leg 
posterior or anterior splint and elevated. The patient was 
either positioned prone or on the contralateral side with the 
operated limb elevated for two to three days. Bilateral crutch 
ambulation was usually started at 1.5-2 weeks after flap 
procedure, with progressive ankle motion exercises to 
prevent equinus deformity.  
 
Data Analysis 

Quantitative data (e.g., age, flap size, length of follow-
up) were presented as means and standard deviations. 
Qualitative data (sex, flap-related complications, aesthetics) 
were presented as frequencies. Fisher’s exact test for unequal 
variances was used to determine significant differences 
between the two groups. The outcome of interest was the 
development of flap-related complications. A p-value of 
<0.05 was considered significant. 

 
Results 

We had a total of 26 patients who had sural flap 
coverage. All 26 flaps survived. Four of the five patients who 
had wide resection of soft tissue sarcomas are alive and have 
had no recurrence on latest follow-up. In one patient with a 
clear cell sarcoma, the tumor recurred on the same leg.  This 
was treated with a wide resection and a soleus flap to cover 
the anterior tibia. The four patients with osteomyelitis had 
stable flaps on recent follow-up. None of the patients 
developed infections after flap coverage. The tendo Achilles 
was repaired in two patients and reconstructed in three 
(Figure 2 and Figure 3). Six patients had lower extremity 
fractures which were managed accordingly. All patients 
were ambulant on recent follow-up; only two patients were 
using assistive devices (canes). 

In terms of aesthetic acceptability, 11 patients (11/15) in 
the fascial pedicle group and five patients (5/11) in the 
fasciocutaneous pedicle group expressed that the flap was 
“acceptable”. However, only one patient who said the flap 
was “not acceptable” had further debulking of the flap 
(fasciocutaneous group). Four months after the debulking, 
the patient was satisfied with the appearance of the flap. 
 
Complications 

There were seven flap-related complications in 26 
patients: six patients in the fascial pedicle (40%) group and 
one patient (9.1%) in the fasciocutaneous pedicle group 
(Table 1). There was no significant difference in terms of 
complication rates between the fascial and fasciocutaneous 
pedicle groups using Fisher’s exact test (p = 0.09). Three 
patients had limited ankle motion on follow-up, with two of 
them having radiographic evidence of tibio-talar arthritis. In 

those two patients, the tibio-talar arthritis was probably 
secondary to the initial injury (open ankle fracture-
dislocation). All flap-related complications were marginal 
necrosis of the flap tip (Figure 4).  The tip necroses were 
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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 

  
 

treated non-operatively except in two cases where skin 
grafting was performed after debridement. Surgical 
debridement and skin grafting are usually performed if the 
necrosis is more than fifty percent of the flap or there is 
infection. 

 

Figure 4. Marginal necrosis. This is an 11-year-old male who 
sustained an avulsion injury with an open ankle joint of the 
right leg (left). Three days after coverage of the wound with 
a fascial pedicled reverse sural flap, marginal necrosis of the 
flap tips were observed (middle). This was treated with 
daily dressing changes and good healing after 15 months of 
follow-up was achieved (right). 
 

Discussion 
The coverage of lower extremity defects poses several 

difficulties due to the paucity of soft tissues available for 
local flaps. The reverse sural flap has been suggested by 
some authors to be the first flap of choice for small to 
midsized defects of the distal leg, ankle or foot.9,17 The use of 
these pedicled flaps has made the coverage of such wounds 
simpler, making the operative time much shorter and thus 
resulting in a shorter hospital stay compared with free 
flaps.18  However, sural flaps are not without complications. 
The most common complication associated with the sural 
flap is venous congestion. In this case series, none had this 
complication. Several authors have modified the sural flap in 
order to avoid this complication.3,6,8,10-17,19 Most of these 
modifications were directed to address postoperative 
congestion. Such modifications include: performing a 
venous anastomosis,8 exteriorizing the pedicle to prevent 
compression and tunneling,11 use of tissue expander to 
stretch the skin of the tunnel12 and exteriorizing the lesser 
saphenous vein to allow continuous bleeding in cases of flap 
congestion.4 Other maneuvers were directed towards 
“protecting” the fascial pedicle by including the skin during 
flap harvest.14-17 

A meta-analysis of 50 articles that used the unmodified 
distally based sural flap showed a total necrosis and flap-
related complication rate of 18% (partial and complete 
necroses).4 The modifications that were reviewed were using 
a purely fascial flap, inclusion of a cuff of muscle, and 
delaying the insetting of the flap.4,10 Such procedures may 
prove useful in cases where skin is not a problem but the 
underlying tissue needs fascial coverage (fascial flap), or 
when a large space needs to be filled up, such as in 
osteomyelitis (inclusion of the gastrocnemius in the sural 
flap) and in cases where the flap will have a high risk of 
necrosis such as those with co-morbidities (sural flap delay 
procedures).  

In a recent risk analysis study on the complications of 
sural flaps, Parrett et al.20 noted that factors such as age over 
70 years old, those with co-morbidities, and those with a 
body mass index of >29 have a greater likelihood of having 
flap-related complications. The authors identified smoking 
as the risk factor most independently associated with any 
sural flap procedure. Among the authors’ suggestions were 
to delay the flap inset, especially in those patients with co-
morbidities. Although several authors have suggested the 
use of a fasciocutaneous pedicle for sural flap to decrease 
morbidity rate, none of these authors have compared sural 
flaps using a fascial or fasciocutaneous pedicle.   

In this report, we compared two methods of sural flap 
harvest: a fascial and fasciocutaneous pedicle. The inclusion 
of the skin in the flap pedicle has been recommended by 
some authors to increase the chances of survival and avoid 
flap complications in reverse sural flap procedures in several 
small case series.9,15-17 Fascial pedicled sural flaps may lack 
the plexuses present with the inclusion of the skin and this 
may contribute to the occurrence of necrosis of the distal 
part of the flap. Also, additional venous drainage of the sural 
flap may be enhanced by inclusion of the subdermal venous 
plexus when the skin is harvested with the flap. Even 
though fascial pedicled flaps had a higher complication rate 
of 40% versus 9.1% in the fasciocutaneous pedicled flap, this 
was not statistically significant (p=0.09). Perhaps one reason 
for this is the small number of patients in both arms of the 
study. A larger sample might be able to detect significant 
differences between the two procedures. All flap-related 
complications were tip necroses which were managed 
conservatively with daily dressings. Only two patients 
required formal debridement and skin grafting. We found 
no correlation between flap size and the incidence of flap-
related complications (p>0.05).  For those patients where 
aesthetic acceptability may be a problem, the fascial pedicle 
flap may be used instead.  In terms of aesthetics, since the 
aesthetic problem usually arises because of the bulkiness of 
the fasciocutaneous pedicled flap, especially at the pivot 
point, a secondary procedure may be performed to debulk 
the flap and release the fasciocutaneous pedicle. Among the 
major limitations of this study was the small number of 
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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

  
 

participants from each group. A larger patient population 
with randomized allocation to the treatment group might 
more conclusively reveal the significance of the difference in 
terms of flap-related complications between the two 
techniques. If the sample size was adequate, a subgroup 
analysis taking into consideration the flap size, co-morbidity, 
whether a Doppler was used or not and perhaps the etiology 
might also be performed to achieve statistical difference. 
However, given the limited number of cases for this study, 
we found no significant difference in using fascial pedicled 
versus fasciocutaneous pedicled reverse sural flap in terms 
of flap-related complications. Our conclusion is limited to 
the small number of participants and the heterogeneity 
present in the population between the two groups. This 
should be taken into consideration and with caution. 

 
____________ 
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