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Introduction
The obstruction of blood flow crossways the aortic valve is 
called Aortic stenosis (AS). AS has numerous etiologies, as 
well as congenital, calcific, and rheumatic. The normal 
human aortic valve has a zone between 3-4 cm, which 
permits laminar flow of blood, crossways the valve with low 
transvalvular gradient throughout systole1,2. AS is the most 
mutual cardiac-valve lesion. Two factors account for its 
common incidence: about 1% to 2% of the population is 
born with a bicuspid aortic valve, which is disposed to 
stenosis; and AS grows with age, and the population is 
aging3,4. The discount in aortic valve orifice area payable to 
either acquired aortic valve disease or congenital malforma-
tion creates greater trans annular gradient crosswise the 
valve & the patient is labeled suffering from AS5.

Regardless of pathology, decrease in aortic valve orifice 
area to 1cm or less causes transvalvular gradient of 50 
mmHg or more. Exposure to elevated intracavity pressure 
results in concentric hypertrophy of left ventricular wall, 
which results in decrease in its compliance & end diastolic 
pressure rises6,7. Indications of AS frequently grow slowly 
after an asymptomatic latent period of 10-20 years. 
Exertional dyspnea or fatigue is the most shared initial 
complaint. Eventually, maximum patients experience the 
classic triad of chest pain, heart failure, and syncope8. The 
rate of progression in individual patients to predict distur-
bances, congenital or degenerative rheumatic disease than 
calcific aortic valve disease much more rapidly, Catheter-
ization and echocardiographic studies propose that, on 
average, the valve area declines 0.1-0.3 cm2 per year; the 
systolic pressure gradient crossways the valve can increase 
by as much as 10-15 mmHg per year9. LV mass was lower 
in patients with low-gradient severe stenosis than in those 
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Abstract 
Background: The obstruction of blood flow crossways the aortic valve is called Aortic stenosis (AS). The main point of 
aortic stenosis is calcific degeneration. Left ventricular outflow tract and the aortic valve are located between the ascending 
aorta. Related symptoms of aortic valve stenosis depend on the degree of stenosis. With mild to moderate aortic stenosis most 
people are asymptomatic. Present study conducted to find the outcome of aortic valve replacement in patients presenting with 
aortic stenosis.
Material and Methods: This descriptive study was conducted at Department of Cardiac Surgery, Punjab Institute of           
Cardiology, Lahore for 6 months. 200 patients were included through non-probability purposive sampling technique. All 
adult patients with echo diagnosed as having progressive Aortic Stenosis were included. Pressure gradients across the valves 
and LV were measured preoperatively on two-dimensional echocardiography and immediate postoperatively, after 3 and 6 
months. Regression of LV mass was also assessed during post-operative echo examinations. SPSS version 20 was used for 
data processing. Comparison was done by using paired sample t-test. A p-value <0.05 was considered as significant.
Results: The mean age of the patients was noted as 38.80 ± 11.81 years. 72% of the patients were males and 28% females. 
The mean Aortic Valve size of the patients was 22.28±1.59 mm. The mean LV mass of EF at pre-op was noted as 51.60±6.13, 
whereas the mean EF value at immediate post-op was noted as 49.60±5.47, after 3rd month was 50.60±4.97 and after 6th 
month was noted as 51.00±4.25. Statistically a significant difference was found between the pre-op and post-op values of EF 
& FS i.e. p-value<0.05. Statistically highly significant difference was found between the pre-op values and post-op values of 
LV size & mass and Pressure gradient across AV. 
Conclusion: LV mass can be improved significantly through surgery and pressure gradient can also be reduced through aortic 
valve replacement surgery.
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with moderate stenosis (182±64 versus 212±68 g; P<0.01) 
was reported by a recent study. Throughout follow-up, 
aortic valve measures happened in 48.5% vs 44.6%, corre-
spondingly (P=0.37; major cardiovascular events, 50.9% 
versus 48.5%, P=0.58; cardiovascular death, 7.8% versus 
4.9%, P=0.19). Low-gradient severe stenosis patients with 
condensed stroke volume index (≤35mL/m; n=223) had 
aortic valve events similar to those in patients with standard 
stroke volume index (46.2% versus 50.9%; P=0.53). 
Patients with low gradient "severe" aortic stenosis and 
moderate stenosis in patients with normal EF, a result that it 
was concluded10. As medical treatment provides temporary 
relief of symptoms but generally are not effective for 
long-term, Aortic valve replacement (AVR) is the ultimate 
treatment for patients with AS. The development of symp-
toms due to aortic stenosis provides a clear indication for 
replacement. For patients who are not candidates for AVR, 
Percutaneous aortic balloon valvoplasty can provide some 
relief of symptoms11,12. To date no local study is available to 
asses this most significant predictor of reduction in pressure 
gradient after AVR. We conducted this study to find the 
changes in LV dimension, so that patients can be identified 
and managed on early basis.

Materials and methods
All patients fulfilled the inclusion & exclusion criteria were 
included in the study admitted & operated in the Cardiac 
Surgery Department with the diagnosis of aortic stenosis 
was considered for enrollment in the study and Informed 
consent was obtained. Patient demographics (name, age, 
gender, contact) were also noted. Pressure gradients across 
the valves and LV were measured preoperatively on two-di-
mensional echocardiography and postoperatively immedi-
ately, after 3 and 6 months. St. Jude Bi-leaflet mechanical 
prosthetic valve were implanted in all cases.

Regression of LV mass was also assessed during post-       
operative echo examinations. The data comprised echocar-
diographic assessment of pressure gradient of stenosed 
aortic valve just before operation, immediately after            
operation, 3 and 6 months after its replacement. This was 
also included measurement of LV and evidence of                
regression of ventricular mass. All surgeries were 
performed by the Consultant Cardiac Surgeon & assisted by 
researcher himself as 1st assistant. Echocardiography was 
performed by senior registrar on call Cardiology. All data 
related to the study was collected in specially designed 
questionnaire which is attached. SPSS version 20.0 was 
used for data processing purposes. Mean±SD were calculat-
ed for quantitative variables like age, weight, height, BSA, 
aortic valve size, LV dimensions and pressure gradient. 
Frequency and percentage were calculated for qualitative 
variables like gender and aortic valve type. Comparison was 
done by using paired sample t-test. A p-value <0.05 was 
considered as significant.

Results
The mean±SD of age of the patients was 38.80±11.81 years. 
In this study 72% patients were males and 28% patients 
were females. The mean weight of the patients was 
66.68±12.45 kg, mean height was 175.92±8.07 cm. and 
mean BSA was 3.19±0.81 m2. There were 31 (15.5%) cases 
who were operated with 19 mm valve, 73 (36.5%) had 21 
mm AV, 72 (36.0%) had 23 mm AV, 16 (8.0%) had 25 mm 
AV while 27mm AV was used in 8 (4.0%) cases (Table 1).

In table 2, the mean LVIDD at pre-op was noted as 
56.20±3.13 mm, whereas the mean LVIDD at immediate 
post-op was 55.16±2.90 mm, the mean LVIDD after 3rd 
month was 53.20±3.54 mm and the mean LVIDD after 6th 
month was noted as 52.64±3.38 mm. The mean LVIDS at 
pre-op was noted as 35.72±5.14 mm, whereas the mean 
LVIDS value at immediate post-op was noted as 34.80±4.83 
mm, the mean LVIDS after 3rd month was 33.44±4.83 mm 
and the mean LVIDS after 6th month was noted as 
32.28±5.22 mm. The mean LV mass of LVPWD at pre-op 
was noted as 10.44±0.69 mm, whereas the mean LVPWD 
value at immediate post-op was noted as 10.24±0.51 mm, 
the mean value after 3rd month was 9.36±0.74 mm and the 
mean value after 6th month was noted as 8.96±0.77 mm.

The mean LV mass of IVS at pre-op was noted as 
10.12±1.34 mm, whereas the mean IVS value at immediate 
post-op was noted as 9.80±1.13 mm, the mean value after 
3rd month was 9.20±1.02 mm and the mean value after 6th 
month was noted as 8.68±1.08 mm. The mean LV mass of 
EF at pre-op was noted as 51.60±6.13, whereas the mean EF 
value at immediate post-op was noted as 49.60±5.47, the 
mean value after 3rd month was 50.60±4.97 and the mean 
value after 6th month was noted as 51.00±4.25.

In this study the mean LV mass of FS at pre-op was noted as 
33.52±1.56, whereas the mean FS value at immediate 
post-op was noted as 32.48±1.704, the mean value after 3rd 
month was 31.72±1.64 and the mean value after 6th month 
was noted as 31.44±1.63. The mean Aortic Root at pre-op 
was noted as 25.20±2.122, whereas the mean Aortic Root at 
immediate post-op was noted as 25.20±2.122, the mean 
Aortic Root after 3rd month was 25.08±1.942 and the mean 
Aortic Root after 6th month was noted as 24.84±1.937.

In this study the mean Aortic Annulus at pre-op was noted 
as 21.72±2.035, whereas the mean Aortic Annulus value at 
immediate post-op was noted as 21.68±1.999, the mean 
Aortic Annulus after 3rd month was 21.64±2.023 and the 
mean Aortic Annulus after 6th month was noted as 
21.68±1.999. The mean pre-op Pressure gradient across AV 
was noted as 97.52±10.779 mmHg, whereas the mean 
immediate post-op Pressure gradient across AV was noted 
as 17.68.±8.054 mmHg, the mean Pressure gradient across 
AV after 3rd month was 11.12±2.051 mmHg and the mean 
Pressure gradient across AV after 6th month was noted as 
9.64±1.921 mmHg.
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The mean LVIDS at pre-op was noted as 35.72±5.13 mm 
whereas the mean LVIDS at post-op was 32.28±5.217 mm, 
whereas the mean pre-op LVWPD was 10.44±0.69 and at 
post-op LVWPD was 8.96±0.78 mm, Similarly the mean 
IVS at pre-op was noted as 10.12±1.34 and at post-op it was 
8.68±1.088 mm. Statistically highly significant difference 
was found between the pre-op values and post-op values of 
LVIDS, LVWPD and IVS i.e. p-value<0.001. The mean EF 
at pre-op was noted as 51.60±6.13 and the mean EF at 
post-op was 51.00±4.25, whereas the mean value at pre-op 
FS was 33.52±1.55 and at post-op FS was 31.44±1.63. 
Statistically significant difference was found between the 
pre-op values and post-op values of EF & FS i.e. p-val-
ue<0.05. The mean Aortic root at pre-op was noted as 
25.20±2.122 whereas the mean value at post-op was 
24.84±1.937, whereas the mean value at pre-op of Aortic 
Annulus was 21.72±2.03 and at post-op it was 21.68±1.99.  
Similarly the mean Pressure gradient across AV at pre-op 
was noted as 97.52±10.77 and at post-op it was 9.64±1.92. 
Statistically highly significant difference was found 
between the pre-op values and post-op values of Aortic 
Root, and Pressure gradient across AV i.e. p-value<0.001 
(Table 2).

Table 1: Characteristics of patients at presentation (n=200)

 Variables  Mean±SD/F(%)
 Age (Years) 38.80±11.81
 Sex 
 Male  144 (72%)
 Female  56 (28%)
 Weight (kg) 66.88±12.45
 Height (cm) 175.92±8.07
 BSA (m2) 3.19±0.81
 AV size (mm)
 19 31(15.5%)
 21 73(36.5%)
 23 72(36.0%)
 25 16(8.0%)
 27 08 (4%)

Table 2: Change in parameters of echocardiography before 

and after surgery during follow up

Discussion
LV dysfunction is major prognostic indicators for aortic 
stenosis Aortic valve replacement with in patients                
undergoing major of outcome. However, patients with LV 
dysfunction who undergo aortic valve replacement results in 
poorly characterized. Thus, we undertook to further stratify 
risk in this high-risk group of patients13,14. Aortic valve 
replacement for aortic stenosis ventricular EF afterload, 
severe aortic stenosis in patients with aortic valve replace-
ment is expected to improve after Preoperative EF 
decreased less15-17. Konomidis et al. (2001)18 decided in their 
study that Left ventricular diastolic function in parallel with 
the decrease in the gradient aortic surgery for aortic stenosis 
after initial improvement. Though, prolongation of Doppler 
indices of myocardial relaxation and ventricular filling is 
detected in patients with significant left ventricular hypertrophy 
and a remaining pressure gradient early after surgery. At four 
years postoperatively, diastolic function remains enhanced. 

Our study results showed that mean EF at pre-op was noted 
as 51.60±6.13 whereas the mean EF at post-op was 
51.00±4.25. Statistically significant difference was found 
between the pre-op values and post-op values of EF 
(P<0.05). Aortic valve replacement for aortic stenosis 
reduced ventricular afterload, hypertrophy and LV mass 
regression inducing following changes with the adaptation 
and remodeling15,19.

So, EF would be predictable to develop after aortic valve 
replacement in patients with reduced preoperative 
EF15-17,19. Perhaps those who do not improve, myocardial 
damage is determined. Previous studies have exposed that 
decreased preoperative EF, preceding myocardial infarc-
tion, and low preoperative aortic valve gradient are related 
with concentrated postoperative EF20.

Preoperative EF was associated with changes. Stenotic 
aortic valve pressure in gradient across these factors to 
produce sufficient cardiac output and more about the ability 
of myocardium, therefore, they can be expected to predict 
enhanced LV systolic function. Baumgartner et al. (1999)21 
presented in their study that the pressure recovery phenome-
non is clinically relevant frequently in patients with an 
aortic diameter, 30 mm.

In a study, in group A (AS), mean pre-operative LV mass 
was 335.84+127.994 gm which was regressed to 
281.40+131.93 gm post-operatively. Paired sample t-test 
showed that there is a significant difference between pre-LV 
mass and post mass of stenosis patients with p value <0.0122. 
In another study, the end-diastolic dimension fell from 
75+10mm to 61+10mm postoperatively. ESD fell from 
54+10mm to 36+8mm. Fractional shortening (FS) increased 
from 25+8% in the postoperative period to 31+7%. LV mass 
fell from 366+104g to 276+68g postoperatively23. Another 
latest study reported that LVMi decreased from 84.5±25.2 
g/m2 at baseline to 69.4±18.4 g/m2 at six months follow-up 
(P<0.001). LVEDVi (87.2±30.1 ml /m2vs 86.4±22.3 ml/m2; 

Parameters  
Pre -

Operative

Immediate  

Post -operative

After  

3rd  Month  

After  

6th Month  
p-value 

LVIDD (mm) 56.20±3.13 55.16±2.90 53.20±3.54 52.64±3.38 0.000 

LVIDS (mm) 35.72±5.14 34.80±4.33 33.44±4.83 32.28±5.22 0.000 

LVPWD (mm)  10.44±0.69 10.24±0.51 9.36±0.74 8.96±0.77 0.000 

IVS (mm)  10.12±1.34 9.80±1.13 9.20±1.02 8.68±1.08 0.000 

EF  (%)  51.60±6.13 49.60±5.47 50.60±4.97 51.00±4.25 0.018 

FS (%)  33.52±1.56 32.48±1.70 31.72±1.64 31.44±1.63 0.000 

Aortic Root  (mm) 25.20±2.12 25.20±2.12 25.08±1.94 24.84±1.94 0.000 

Aortic Annulus  
(mm) 

21.72±2.04 21.68±2.00 21.64±2.02 21.68±2.00 0.103 

Pressure  gradient  
across AV  
(mmHg)  

97.52±10.78 17.68±8.05 11.12±2.05 9.64±1.92 0.000 
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P=0.84), LVEF (61.5±14.5% vs. 65.1±7.2%, P=0.08) and 
SV (89.2±22 ml vs. 94.7±26.5 ml; P=0.25) did not change 
significantly24.

Masotti et al. (1992)25 displayed that The patients with 
preoperative aortic valve stenosis had a meaningfully 
condensed end-diastolic and end-systolic volume (p<0.05), 
a moderately reduced left ventricular mass index (p<0.01), 
and a significantly increased exercise ejection fraction 
(p<0.05); moreover, systolic wall stress returned to normal 
or lower-than-control values (p<0.005). Numerous studies 
detected a 20–30% regression of LVM index within the first 
year and 30–35% by 5 years after AVR26,27. Regression of 
LVM among patients with AS ranging from 28–38% at 
mean follow-up periods ranging from 18±6 to 22±8 months 
reported by Vaturi et al. (2000)27.

Sutton et al. (1980)28 compared patients with AS vs. AR 
preoperatively, intraoperatively, and postoperatively (41±7 
days). There was meaningful difference in the preoperative 
LV end-diastolic volume (greater in AR), mass/volume ratio 
(smaller in AR), and chamber shape (more spherical shape 
in AR). Lund et al. (1997)29 failed to demonstrate correlation 
between aortic valve gradients and LVM index or rate of 
postoperative LVM index reduction. According to the 
length of the follow-up, was conducted by Henry et al. 
(1980)30 in which 42 patients with isolated AS were 
followed up for 6 months after AVR. Furthermore, they had 
the chance to analyze 13 of the patients earlier after AVR 
and observed that the maximal regression in LVM was seen 
in the first 10–23 days. Although after the first 6 months 
there was a very slight regression, after the 31st month no 
change was observed. 

There was significant LV mass regression after aortic valve 
replacement in patients with pre-existing aortic valve steno-
sis and significant improvement in LV function shown by 
Faisal et al. (2013)33 study. Low gradient severe stenosis in 
patients with a recent study with moderate stenosis LV mass 
was reported (182±64; 212±68 g compared; P <0.01). 
During follow-up, respectively, 44.6% incidence of aortic 
valve, (major cardiovascular events, compared to 48.5% 
50.9%, P = 0.58, cardiovascular death, compared to 4.9% 
7.8%, P = 0.19 P = 0.37) compared to occurred in 48.5%. 
Low stroke volume index patients with low gradient severe 
stenosis (≤35 mL / min = 223) (P = 0.53, 50.9% compared 
to 46.2%) in patients with normal stroke volume index than 
those aortic valve incidences. Result was concluded that 
patients with low gradient "severe" aortic stenosis and 
moderate stenosis in patients with normal EF10.

Montalescot et al. (1981)31 who initiate that the most import-
ant preoperative abnormality in their 12 patients with AS 
was the abnormal increase in LVM, reported that LVM 
typically reduced within the first 3 months after AVR and 
during the following 5 years no additional regression was 
observed. Karpuz et al. (2002)32 concluded that in patients 
with AS, AVR causes a significant reduction in LVH very 

early, within a period of several weeks or months. The 
present study results showed a significant reduction in LV 
mass of pre-op and post-op values. As discussed by other 
authors as well. Naseem et al. (2007)22 concluded in their 
study that there was significant early LV mass regression 
after aortic valve replacement in patients with pre-existing 
aortic valve disease. In our study the mean BSR the patients 
was noted as 3.19±0.81 m2 with minimum and maximum 
values of 1.39 & 4.62 mg/dl whereas Faisal et al. (2013)33 
showed in their study the mean left ventricular end diastolic 
dimension (LVED/BSR) was reduced by 2.11 from pre to 
post-operative (32.52 to 30.41, respectively; p<0.0001). 

Conclusion
It was concluded from results of the study that LV size can 
be improved significantly follow through surgery and 
pressure gradient also can be reduced through aortic valve 
replacement therapy.
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Introduction
Adenocarcinoma of the lung is one of the most common 
type of lung cancer, and like other forms of lung cancer, it is 
characterized by distinct cellular and molecular features1. It 
is classified as one of several non-small cell lung cancers 
(NSCLC), to distinguish it from small cell lung cancer 
which has a different behavior and prognosis. Lung            
adenocarcinoma can be further subdivided into several 
subtypes and variants2. Adenocarcinoma is more common in 
patients with a history of cigarette smoking, and is the most 
common form of lung cancer in younger women and Asian 
populations3.
The management of lung carcinoma has evolved a lot over 
the last few years. Different treatment modalities are 
currently available for treatment of lung adenocarcinoma4. 
Surgery plays an important role in the treatment of this types 
of patients. We present a case of adenocarcinoma of lung 
with pleural invasion.

Case Report
Mrs. X, 22 yrs of age, housewife, mother of one child (2 
yrs), normotensive, non-asthmatic, non diabetic, hailing 
from savar, Dhaka, got admitted with the complaints of left 
sided chest pain for 2 months, which was dull-aching in 
nature, had no aggravating or relieving factors, didn’t 
radiate, not associated with cough or sputum or any 
haemoptysis but shortness of breath following exertion.  
Gradually shortness of breath worsened to daily household 
works. She did not have any history of orthopnea or parox-
ysmal nocturnal dyspnea. She had no history of nausea, 
vomiting, significant weight loss or any hematemesis or 
malena. She is not taking any routine medication. She has no 
family history of any chronic disease.

Her CBC report was normal TSH, NTproBNP-120 pg/ml, 
normal Blood urea and Serum creatinine, LFT was normal, 
normal Electrolytes. Her CEA 1.23ng/ml and CA125 was 
17.5 U/ml.

ECG revealed Sinus rhythm with heart rate 69b/min.

Lung function test was within normal limits.

On X-ray chest shows one soft lobulated opacity seen at the 
lower zone of left lung (Near left heart border). The opacity 
has regular outlines.

On Echocardiography Normal chamber dimensions, good 
RV and LV systolic functions, Normal valve morphology, 
Doppler findings are within normal limits, (Prominent 
papillary muscle). No intra-cardiac mass or vegetation seen.

CT Angiogram of Heart and Great Vessels showing –Large 
soft tissue density mass is noted arising from wall of left 
lateral border of heart from the muscle measuring about 
5.2cm × 8.2 cm. Suggestive of pedunculated mass arising 
from extrinsic wall of left lateral heart border (?Rhabdomyoma).

She was operated with endotracheal anesthesia under GA in 
supine position on 17th jul 2019 after optimization of      
physical and clinical status. After median sternotomy and 
pericardiotomy lateral border of heart was searched for the 
pedunculated mass but there was no mass found in the 
pericardial cavity. So left pleura incised and after a brief 
search a pedunculated mass was found in the diaphragmatic 
surface of the lower lobe of left lung. The mass (measuring 
7 cm × 5 cm) was removed enmass by blunt dissection. The 
lung surface found smooth and no active bleeding point was 
seen. The whole lung was manually inspected for any 
further mass lesion or any injury, but there were nothing 
suspicious. Chest was closed keeping chest tube in-situ after 
proper hemostasis. The specimen was sent for histo-
patholgy. 

Patient was shifted to ICU with stable hemodynamics. She 
was extubated next day morning and her subsequent 
post-operative days were eventless.

Her histopathology report revealed moderately differentiated 
adenocarcinoma with pleural invasion and no lymphovascular 
invasion (Grade-II adenocarcinoma). Patient was discharged 
on 7th POD without any surgical complication and with an 
advice to seen an oncologist afterwards.

Discussion
The recent years have witnessed many a breakthrough in the 
management of various malignancies. These breakthroughs 
have been possible not only due to innovations in treatment 
methodologies, but also due to enhanced understanding of 
pathological, molecular and genetic basis of cancers5,3. 
Different studies have shown that a multidisciplinary 
approach is essential to achieve long term outcomes3.

Conclusions
This particular tumor could be removed by a lateral            
thoracotomy incision or by VATs but as CT angiogram 
failed to clearly demonstrate the origin and attachment of 
the mass lesion we had to operate the patient thorough 
median sternotomy. 
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