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Abstract 

The study was done to find out the causes that of changes in renal function status in postmenopausal women. In 
Bangladesh there is no exact data on incidence of increased serum creatinine level and decreased creatinine 
clearance rate in menopausal women. This was descriptive type of cross sectional study carried out over a period 
of one year from July 2014 to June 2015 in the department of physiology, Mymensingh Medical College, 
Mymensingh. Women of reproductive age (25-45 years) and clinically diagnosed 100 menopausal women (45-70 
years) were included in this study. A Convenience type of sampling technique was used for selecting the study 
subjects. Measurement of serum creatinine level and creatinine clearance rate was done as per the procedure. Data 
were expressed as mean±SD and statistical significance of difference among the groups were calculated by 
unpaired student’s‘t’ test. The mean±SD of serum creatinine level and creatinine clearance rate in menopausal 
women were significant at 1% level of probability than women of reproductive age. This study revealed that 
postmenopausal women showed higher levels of serum creatinine & decreased creatinine clearance rate.
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Introduction

Menopause occurs as a part of a women’s normal aging 
process which is a natural life change, not usually a 
disease state or a disorder1. Menopause means 
permanent cessation of menstruation at the end of 
reproductive life due to loss of ovarian follicular 
activity. It is the point of time when last and final 
menstruation occurs. The clinical diagnosis is 
confirmed following stoppage of menstruation for 
twelve consecutive months without any other 
pathology2. Menopause is the stage in life when women 
gradually lose cyclical ovarian activity between the 
ages of 47 and 52 years. In many ways it is a reversal of 
the changes occurring at puberty. Menstruation rarely 
ceases abruptly but tends to become irregular and less 
frequent over a year or a little longer3. Although life 
expectancy has progressively increased, the average 
age of menopause has remained remarkably constant 
over the centuries. In present day management of 
menopause the ages of 45 and 55 years are probably 
best regarded as the limits of normality and women who 
have a menopause before age 45 years probably merit 
hormone replacement and those menstruating after 55 
years merit investigation to exclude organic disease4. 
The leading theory regarding onset of menopause is 
primarily triggered by ovarian aging is supported by the 
coincident occurrence of follicular depletion, elevation 
of gonadotropins and menstrual irregularity with 
ultimate cessation5. There is decreased secretion of sex 
hormones and increased secretion of gonadotropins 
from pituitary6. The primary basis for progressive 
decrease and final cessation of cyclical function of 
reproductive organs at menopause lie in the ovary itself. 
The primordial follicles responsiveness to 
gonadotrophin gradually disappears and remaining few 
follicles becomes unresponsiveness to gonadotropin 
stimulation7.The secretion of both FSH and LH are 
increased due to absent negative feedback effect of 
estradiol and inhibin or due to enhanced responsiveness 
of pituitary to GnRH. Rise in FSH is about 10-20 fold, 

whereas that of LH is about 3 fold2. Plasma 
progesterone and 17-hydroxy progesterone are reduced. 
Whatever amount of progesterone is present is 
contributed by adrenal gland. Prolactin level falls after 
menopause due to decrease in plasma estrogens7.

Structural and functional changes resulting from age, 
and systemic diseases affecting the kidney, often cause 
a significant decrease in renal function8.Serum 
creatinine was measured because it is most specific of 3 
measures of kidney function (serum creatinine, urinary 
creatinine clearance, and blood urea nitrogen) available 
in NHANES III (third National Health and Nutrition 
Examination Survey)9.Serum creatinine concentration 
affected by factors other than creatinine filtration, 
including sex age, race, diet, muscle mass, and the 
analytical method10.Women appear more modest course 
of renal disease progression than men. The reason may 
stem from diet, difference in kidney structure, 
glomerular hemodynamic responses to stress, and the 
direct cellular effects of sex hormones11.Serum 
creatinine reflects GFR more reliably than urea, as it 
produced from muscle at a constant rate and almost 
completely filtered at the glomerulus12.Any rise in 
serum creatinine is sensitive indicator of kidney 
mal-function, because creatinine normally is rapidly 
removed from the blood and excreted13.  The prevalence 
of severe renal impairment was greater for women than 
men (24% vs. 11 %) 14. As muscle mass fall with age, 
less creatinine is produced each day. Renal tubular 
function declines with age, leading to loss of urinary 
concentrating ability12. In postmenopausal women with 
coronary artery disease (CAD), mild to moderate renal 
insufficiency (serum creatinine≥1.2 mg/dl) is 
associated with increased risk for cardiovascular 
events15.

Serum creatinine and calculated creatinine clearance 
are the most convenient estimates of glomerular 
filtration rate (GFR)16. We used serum creatinine and 
estimated creatinine clearance to classify renal 
function15.Creatinine clearance has been generally 

accepted as a clinically useful measure of GFR despite 
some limitations17. Measurement of creatinine 
clearance, gives an estimate of the GFR, helps in early 
detection of renal failure18.The GFR varies according to 
renal mass and correspondingly to body mass. It is 
conventionally corrected for body surface area (which 
equates with renal mass), which in normal human is 
approximately 1.73 m2.16Tierney, McPhee and 
Papadakis found that the creatinine clearance is 
approximately 100 ml/min in healthy young women 
and 120 ml/min in healthy young men. It declines by an 
average of 0.8 ml/min/year after age 40 years as part of 
aging process, when normalized for body surface area 
of 1.73 m2 .19The normal corrected GFR is 80- 120 
ml/min/1.73 m2, impaired renal function is 30- 80 
ml/min/1.73 m2  and renal failure is less than 30 
ml/min/1.73 m2 . The corrected GFR is approximately 
8% lower in women and declines with age at an annual 
rate of 1 ml/min/1.73m2  from the age of 4016.

As serum creatinine is relatively inaccurate for 
estimating renal function, prediction formulae are 
commonly used for more precise renal function 
estimation8. Rapid estimation of GFR by using 
creatinine based mathematical equations, rely on the 
inverse relation of serum creatinine with GFR, along 
with adjustment factors measurable determinants of 
serum creatinine concentration (e.g., age, sex, body 
size, race)20. Renal function was estimated by the 
Cockcroft-Gault formula using serum creatinine 
determination14. It is most commonly used formula 
because of its ease of use and inclusion of age and 
weight as predictors of urinary creatinine 
excretion17.Elevated levels of creatinine and drop in 
creatinine clearance rate reflected impaired renal 
function21. In clinical practice, clearance rate of 
endogenous creatinine, creatinine clearance rate (CCR), 
is the usual means of estimating GFR22.The relationship 
between serum creatinine and glomerular function 
(GFR) is logarithmic23. In 2001, the National Kidney 
Foundation (NKF) issued a consensus statement 
recommending chronic kidney disease (CKD) as the 

preferred level and glomerular filtration rate (GFR) as 
the diagnostic test of choice24. Renal function 
biomarkers such as eGFR from serum creatinine are 
dependent on age and muscle mass25.The Kidney 
Disease Outcomes Quality Initiative (KDOQI) of the 
National Kidney Foundation (NKF) defines chronic 
kidney disease (CKD) as either kidney damage or a 
decreased kidney glomerular filtration rate (GFR) of 
less than 60 ml/min/1.73 m2 for three or more months26.

The reduction of e-GFR associated with increased risk 
of death and cardiovascular (CV) events, independently 
of traditional CV risk factors, menopausal duration and 
presence of metabolic syndrome27. The prevalence of 
anaemia increases as kidney function declines. As 
glomerular filtration rate increase, the risk to be 
anaemic will decrease dramatically28. The association 
between kidney function and cardiovascular disease is 
complex. In the Framingham Heart Study, body mass 
index, smoking and diabetes are predictors of impaired 
renal function29. Abnormal phosphate retention and 
subsequent elevation in parathyroid hormone (PTH) 
may occur from the early stage of renal impairment and 
negatively affects bone mineral density (BMD) 30. 
Hypertensive kidney disease is less common in women 
compared to men; however this gender protective effect 
diminishes and tends to disappear with the onset of 
menopause31. Declining renal function is associated 
with subclinical atherosclerosis (vascular stiffness, 
brachial artery endothelial dysfunction, carotid artery 
intima-media thickening)15.

After menopause incidence of chronic renal disease in 
women increases suggesting that loss of sex hormones 
contributes to the development and progression of 
kidney disease31. Nearly one billion and 240 million 
people worldwide have high blood pressure and 
diabetes respectively that number is expected to 
increase to 1.56 billion and 380 million by 2025. Of 
those with diabetes, about 40% will develop chronic 
kidney disease (CKD), which means that their risk of 
cardiovascular complications also increase32.

Methods

This descriptive type of cross sectional study was 
carried out in the department of physiology, MMC, 
Mymensingh from July 2014 to June 2015. This period 
included the time for selection of study places, seeking 
permission from the appropriate authority, physical 
examination for both postmenopausal women (study 
group) and women of reproductive age (control group), 
editing, compilation, tabulation, analysis of data and 
report writing. The subjects were obtained from the 
department of gynecology and obstetrics, Mymensingh 
Medical College and Hospital, and locality of 
Mymensingh by convenience type of sampling 
technique. Total number of 200 subjects participated in 
this study. They were grouped as Group I (control 
group) consisting of 100 women of reproductive age; 
Group II (study group) consisting of 100 
postmenopausal women. Age less than 25 years and 
more than 70 years; women who undergo hysterectomy 
or receiving hormone replacement therapy; diagnosed 
case of thyroid disorders, Cushing’s syndrome, 
polycystic ovary, steroid and antipsychotic drug users 
were excluded. After selection the subjects were 
requested to attend the physiology department of 
Mymensingh Medical College at 8.00 am on a 
particular day. During visit, about 3ml of venous blood 
was collected from anticubital venepuncture by a 
disposable syringe with a gentle pull and the blood was 
taken in a dry and clean test tube, labeled with name of 
subject, with date and time of blood collection. During 
transfer of blood to avoid haemolysis, at first the needle 
was removed from the syringe and touching the nozzle 
to the side of test tube the blood was pushed with 
minimum force. The blood samples were carried to the 
laboratory within 2 hours of collection of samples. The 
blood sample (2ml) in test tubes was centrifuged at 
3000 rpm for 5 minutes. 

After centrifugation the supernatant serum was 
collected and experiment was carried out immediately 
after sampling. In case of any delay samples were 

stored in a refrigerator at 4°C for up to 24 hours. Serum 
creatinine was measured by Enzymatic Colorimetric 
method, Creatinine clearance rate was calculated by 
using Cockcroft-Gault equation.

After collection of data, the editing, coding, verification 
were done manually. Master sheets were prepared first 
for the purpose of tabulation. The results were 
calculated and analyzed by using SPSS (statistical 
package for social science, version 11.5), scientific 
electronic calculator and simultaneously with a 
computer assisted program like Microsoft excel. 
Unpaired student’s‘t’ test was applied to find the effects 
of decrease in female sex hormone on blood pressure. 
The value of p was <0.0001 to indicate highly 
significant and p<0.005 to indicate simply significant or 
statistically significant.

Results

The study included serum creatinine expressed in 
mg/dl (conventional units) and creatinine clearance rate 
expressed in ml/min. Data were expressed as 
mean±SD. Average age of reproductive aged women 
(control group) and postmenopausal women (study 
group) were 32.89±5.25 and 54.62±4.68 respectively 
which was highly significant at 1% level of probability 
(p<0.0001). The mean±SD of serum creatinine of study 
group (1.02±0.15) was higher than control group 
(0.85±0.16) and highly significant at 1% level of 
probability (p<0.0001). Mean difference was 0.17and 
95% confidence interval was 0.12to 0.21. It means that 
if we take same sample 100 times in 95% cases the MD 
(mean difference) will lies between the lower limit 
0.12and upper limit 0.21(Table I and Figure 1).The 
mean±SD of creatinine clearance rate of study group 
(62.11±14.19) was lower than control group 
(82.40±18.30) and highly significant at 1% level of 
probability (p<0.0001). Mean difference was 20.29and 
95% confidence interval was 15.72to 24.86. It means 
that if we take same sample 100 times in 95% cases the 
MD (mean difference) will lies between the lower limit 
15.72and upper limit 24.86(Table I and Figure 2).
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weight as predictors of urinary creatinine 
excretion17.Elevated levels of creatinine and drop in 
creatinine clearance rate reflected impaired renal 
function21. In clinical practice, clearance rate of 
endogenous creatinine, creatinine clearance rate (CCR), 
is the usual means of estimating GFR22.The relationship 
between serum creatinine and glomerular function 
(GFR) is logarithmic23. In 2001, the National Kidney 
Foundation (NKF) issued a consensus statement 
recommending chronic kidney disease (CKD) as the 

preferred level and glomerular filtration rate (GFR) as 
the diagnostic test of choice24. Renal function 
biomarkers such as eGFR from serum creatinine are 
dependent on age and muscle mass25.The Kidney 
Disease Outcomes Quality Initiative (KDOQI) of the 
National Kidney Foundation (NKF) defines chronic 
kidney disease (CKD) as either kidney damage or a 
decreased kidney glomerular filtration rate (GFR) of 
less than 60 ml/min/1.73 m2 for three or more months26.

The reduction of e-GFR associated with increased risk 
of death and cardiovascular (CV) events, independently 
of traditional CV risk factors, menopausal duration and 
presence of metabolic syndrome27. The prevalence of 
anaemia increases as kidney function declines. As 
glomerular filtration rate increase, the risk to be 
anaemic will decrease dramatically28. The association 
between kidney function and cardiovascular disease is 
complex. In the Framingham Heart Study, body mass 
index, smoking and diabetes are predictors of impaired 
renal function29. Abnormal phosphate retention and 
subsequent elevation in parathyroid hormone (PTH) 
may occur from the early stage of renal impairment and 
negatively affects bone mineral density (BMD) 30. 
Hypertensive kidney disease is less common in women 
compared to men; however this gender protective effect 
diminishes and tends to disappear with the onset of 
menopause31. Declining renal function is associated 
with subclinical atherosclerosis (vascular stiffness, 
brachial artery endothelial dysfunction, carotid artery 
intima-media thickening)15.

After menopause incidence of chronic renal disease in 
women increases suggesting that loss of sex hormones 
contributes to the development and progression of 
kidney disease31. Nearly one billion and 240 million 
people worldwide have high blood pressure and 
diabetes respectively that number is expected to 
increase to 1.56 billion and 380 million by 2025. Of 
those with diabetes, about 40% will develop chronic 
kidney disease (CKD), which means that their risk of 
cardiovascular complications also increase32.

Methods

This descriptive type of cross sectional study was 
carried out in the department of physiology, MMC, 
Mymensingh from July 2014 to June 2015. This period 
included the time for selection of study places, seeking 
permission from the appropriate authority, physical 
examination for both postmenopausal women (study 
group) and women of reproductive age (control group), 
editing, compilation, tabulation, analysis of data and 
report writing. The subjects were obtained from the 
department of gynecology and obstetrics, Mymensingh 
Medical College and Hospital, and locality of 
Mymensingh by convenience type of sampling 
technique. Total number of 200 subjects participated in 
this study. They were grouped as Group I (control 
group) consisting of 100 women of reproductive age; 
Group II (study group) consisting of 100 
postmenopausal women. Age less than 25 years and 
more than 70 years; women who undergo hysterectomy 
or receiving hormone replacement therapy; diagnosed 
case of thyroid disorders, Cushing’s syndrome, 
polycystic ovary, steroid and antipsychotic drug users 
were excluded. After selection the subjects were 
requested to attend the physiology department of 
Mymensingh Medical College at 8.00 am on a 
particular day. During visit, about 3ml of venous blood 
was collected from anticubital venepuncture by a 
disposable syringe with a gentle pull and the blood was 
taken in a dry and clean test tube, labeled with name of 
subject, with date and time of blood collection. During 
transfer of blood to avoid haemolysis, at first the needle 
was removed from the syringe and touching the nozzle 
to the side of test tube the blood was pushed with 
minimum force. The blood samples were carried to the 
laboratory within 2 hours of collection of samples. The 
blood sample (2ml) in test tubes was centrifuged at 
3000 rpm for 5 minutes. 

After centrifugation the supernatant serum was 
collected and experiment was carried out immediately 
after sampling. In case of any delay samples were 

stored in a refrigerator at 4°C for up to 24 hours. Serum 
creatinine was measured by Enzymatic Colorimetric 
method, Creatinine clearance rate was calculated by 
using Cockcroft-Gault equation.

After collection of data, the editing, coding, verification 
were done manually. Master sheets were prepared first 
for the purpose of tabulation. The results were 
calculated and analyzed by using SPSS (statistical 
package for social science, version 11.5), scientific 
electronic calculator and simultaneously with a 
computer assisted program like Microsoft excel. 
Unpaired student’s‘t’ test was applied to find the effects 
of decrease in female sex hormone on blood pressure. 
The value of p was <0.0001 to indicate highly 
significant and p<0.005 to indicate simply significant or 
statistically significant.

Results

The study included serum creatinine expressed in 
mg/dl (conventional units) and creatinine clearance rate 
expressed in ml/min. Data were expressed as 
mean±SD. Average age of reproductive aged women 
(control group) and postmenopausal women (study 
group) were 32.89±5.25 and 54.62±4.68 respectively 
which was highly significant at 1% level of probability 
(p<0.0001). The mean±SD of serum creatinine of study 
group (1.02±0.15) was higher than control group 
(0.85±0.16) and highly significant at 1% level of 
probability (p<0.0001). Mean difference was 0.17and 
95% confidence interval was 0.12to 0.21. It means that 
if we take same sample 100 times in 95% cases the MD 
(mean difference) will lies between the lower limit 
0.12and upper limit 0.21(Table I and Figure 1).The 
mean±SD of creatinine clearance rate of study group 
(62.11±14.19) was lower than control group 
(82.40±18.30) and highly significant at 1% level of 
probability (p<0.0001). Mean difference was 20.29and 
95% confidence interval was 15.72to 24.86. It means 
that if we take same sample 100 times in 95% cases the 
MD (mean difference) will lies between the lower limit 
15.72and upper limit 24.86(Table I and Figure 2).
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Parameters Study group 

Mean±SD 

Control group 

Mean±SD 

Mean 

Difference  

(MD) 

‘t’ 

value 

P value 95% confidence 

interval of MD 

Lower 

limit 

Upper 

limit 

Age  54.62 ±4.68  32.89 ±5.25  21.73  30.86 ** 0.0001  20.34  23.11  

Serum 

creatinine  

1.02±0.15  0.85±0.16  0.17  7.57** 0.0001  0.12  0.21  

CCR  62.11 ±14.19  82.40 ±18.30  20.29  8.76** 0.0001  15.72  24.86  

Table I: Shows different parameters for comparative study between study and control group
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Figure 1: Bar diagram shopwed of mean serum creatinine (mg/dl) in study and control group 

Introduction

Humeral shaft fractures (HSF) are relatively common, 
representing approximately 1% to 5% of all fractures1, 2, 

3. The annual incidence ranges from 13 to 20 per 10,000 
persons and has been found to be higher with age4, 5, 6. 
HSF have a bimodal age distribution with the first peak 
seen in men aged 21 to 30 years following high-energy 
trauma, commonly resulting in comminuted fractures 
with associated soft tissue injuries7. The second peak is 
witnessed in women aged 60 to 80 years, typically 
following lowenergy trauma7. 

Anatomical considerations: The humerus itself is a 
cylinder proximally, which provides strength and 
resistance to both torsional and bending forces, and 
distally it tapers to a triangular shape. It is enveloped in 
muscle and soft tissue, hence the favorable prognosis 
for healing in uncomplicated fractures. Muscles 
originating on the humeral shaft include the brachialis, 
brachioradialis, and the medial and lateral heads of the 
triceps brachii. The deltoid, pectoralis major, teres 
major, latissimus dorsi, and coracobrachialis all insert 
on the humeral shaft and depend- ing on the location of 
the fracture, all will have specific deforming forces 
acting on the fracture fragments. The blood supply to 
the humeral shaft is provided predominantly by the 
nutrient artery that should be protected during surgical 
dissection8. 

Management of humeral shaft fractures has historically 
been largely conservative. A significant body of 
literature, dating back to the 1970s, has shown that 
functional bracing may achieve greater than 90 % union 
rates and acceptable functional outcomes. More 
recently, however, with the advent of new surgical 
techniques and implant options, less tolerance for 
acceptable deformity and functional deficits. The 
objectives of this study is to review the evaluation of 
patients presenting with HSF was treated with the 
compression plates, summarize treatment related 
outcomes and complications, and to provide some 
technical parts to facilitate management. Paediatric and 
periprosthetic fractures are beyond the scope of this 

study due to some limitation of the studies and thus will 
not be addressed. This article reviews the current 
recommendations for treatment of humeral shaft 
fractures, including operative intervention. It also 
discusses the current thinking and operative trends in 
humeral shaft fracture fixation.

Material and Method

The Study was made based over 244 patients in the time 
period of 2017-2019, three-year period at Jahurul Islam 
Medical College Hospital.

Only above 16 years and below 60 years of age was our 
main concern of this study. Open Reduction & Plate 
fixation (ORPF) & MIPO technique are used. 4.5 
millimetre low contact dynamic compression plate is 
used.

Surgical Management: Several options are possible 
for the management of HSF: open reduction and 
internal fixation (ORIF) with a plate. However rarely 
indicated un-displaced or minimally displaced HSF are 
routinely treated with MIPO technique. In fact, anterior 
angulation of 20°, a varus or valgus of 30°, 15° of 
malrotation and 3 cm of shortening have been shown to 
adequately maintain the upper limb function9,10. For this 
reason, fractures that are displaced within these values 
following immobilization are good candidates for 
conservative management. 

Regarding surgical indications these are divided into 
three groups:10, 11

1) Local conditions: [soft tissues] i.e. burns, open 
fractures Gustilo III, obese patient (these conditions 
preclude the use of a brace) or [fracture 
configuration] i.e. pathological fracture, segmental 
fracture

2) Associated injuries: polytrauma (for general care, 
ambulation, use of crutches), bilateral HSF, 
floating elbow, arterial injury, brachial plexus 
(conservative treatment with brace requires active 
muscle contraction, i.e. shoulder and elbow 
function to be intact). 

3) Conservative treatment failure: patient not comfort- 
able in the brace, unmanageable pain, secondary 
dis-placement or absence of an acceptable 
alignment, and delayed or nonunion. 

It is important to highlight the fact that there is an 
increased tendency to choose surgical management of 
HSF as an option although this is not supported by the 
literature. The trend towards a more operative approach 
could be explained by the increased demand of patients 
and achievement of earlier mobilization. Innovations in 
surgical techniques may also play an important role. 

Figure1: showing the comminuted diaphyseal 
fracture of humerus (Left)

Operative procedure: Approaches to the humeral shaft 
should be dictated by the location of the fracture. The 
anterolateral exposure utilizing the deltopectoral interval 
with extension down the arm through a brachialis split 
provides excellent exposure to the proximal diaphysis. 
Distal extension is limited by the radial nerve piercing 
the lateral inter-muscular septum12. 

Posterior approaches facilitate exposure of distal third 
fractures and can be extended proximally with 
mobilization of the radial nerve from the spiral groove. 
Variations include the triceps split, paratricipital 
release, and triceps slide. The triceps split interval is 
between the lateral and long heads of the tricep and then 
splits the medial triceps. 

Figure 2:  Open reduction of the comminuted 
diaphyseal fracture of the humerus by the 8 hole 
rigid compression plate and cortical screw. 

The paratricipital approach involves elevating the 
triceps off the lateral and medial intermuscular septae. 
The triceps slide utilizes the posterior antebrachial 
cutaneous nerve to identify the radial nerve and then 
elevates the tricep from lateral to medial. Described by 
Gerwin and Hotchkiss, this approach allows extensive 
exposure to the humeral shaft and is limited proximally 
by the axillary nerve13. Medial approaches are rare and 
often necessitated by accompanying vascular injuries 
requiring repair. A straight lateral approach utilizing the 
posterior compartment of the arm and lifting the lateral 
tricep off the intermuscular septum can also be used and 
has the advantages of being extensile in either direction 
and affording direct visualization of the radial nerve14. 
Minimally invasive approaches are now being used in 
conjunction with anterior humeral plating. This utilizes 
the proximal and distal limbs of the anterior approach. 

The proximal incision is made 5 cm distal to the 
anterior acromion along the medial border of the deltoid 
tuberosity and utilizes the interval between the bicep 
and deltoid. The distal incision is placed lateral to the 
biceps tendon and 5 cm proximal to the elbow flexion 
crease. Upon developing the interval between the bicep 
and brachioradialis, the brachialis is split at its medial 
two-third and lateral one-third junction facilitating 
protection of the musculocutaneous and radial nerves15.

Result

From 2017 to 2019,  267 adults with displaced fracture 
of shaft of humerus was treated in Jahurul Islam 
Medical College hospital  with ASIF compression 
plates. 23 of these patients are lost of follow-up  in the 
first three months. Leaving it 244, who were followed 
for more than 3 months to 3 years. In this study 244, 
114 male (46.7%),130 female (53.3%), among these 
244 fractures there are various pattern of fractures in 
seen, 34 of 244 comminuted fractures (13.9%), 17 of 
244 oblique (7 .0%), 32 of 244 spiral fractures(13.1%), 
161 of 244 comminuted fractures(66.0%). All these 
fractures treated with the compression plate, 4.5 mm 
limited contact plates with combination holes to 
accommodate cortical or locking screws. (Fig: 1, 2) The 
operative technique used to manage all these fractures.

In all of the open fractures internal fixation has delayed 
1 to 3 weeks. To certain that infection was not present. 
The average period of delay prior to open reduction was 
10.6 days. In this study period overall union rate 221 
out of 244 (86.5%). 

Most common complication of the diaphyseal fractures 
is nonunion seen during the study, non-union observed 
16 of 244 (6.6%) over 24 weeks observation. Some 
cases union occurs after 12 weeks, 17 of 244 (7.0%). 
The patient was allowed to keep immobilized by the 
non-functional brace throughout the follow-ups. 
Though it is tough to control the infection rate, in this 
study 9 of 244(6.6%) infected cases treated with the 
antibiotic according to the culture sensitivity and 
regular dressing and monitoring. 

Discussion

Humeral plating has been the predominant mode of 
fixation due to its reliable union rate, lower reoperation 
rate, and avoidance of adjacent joint discomfort16. 
There is substantial variability in plating that allows the 
surgeon to modify the construct to the personality of the 
patient and fracture. Simple fractures are best treated 
with compression plates, comminuted fractures are 
often bridge plated, and osteopenic or torsionally 
unstable fractures are candidates for locked or hybrid 

plate fixation17. Contemporary plates used in humeral 
shaft fractures are 4.5 mm limited- contact plates with 
combination holes to accommodate either cortical or 
locking screws. These plates come in Narrow and broad 
varieties. Both have holes at the plate ends that allow 
use of an articulating tensioning device to provide 
fracture site compression. The broad plate has 
staggered holes to improve screw density and limit the 
development of stress risers. These robust plates allow 
early weight-bearing18,19. Fractures in the more 
proximal and distal humeral shaft benefit from use of 
precontoured periarticular plates that provide multiple 
points of fixation in small seg-ments of bone. These 
holes utilize smaller screws with greater thread density 
and often permit use of compression or locking screws. 
In the distal-third of the humerus, “90– 90” degree dual 
plating with a malleable lateral reduction plate and a 
more stout posterolateral extraarticular plate has been 
shown to lead to good alignment and union20. When 
plating fractures with far cortex bone loss or severe 
osteopenia, placement of a cortical strut allograft can be 
consid-ered to augment the far cortex and provide 
purchase for the screws at that level21. 

Traditional plate fixation has the drawback of requiring 
larger incisions, violation of the fracture hematoma, 
and higher incidence of iatrogenic radial nerve palsy18, 

22. In an effort to avoid these drawbacks, Minimally 
Invasive Plate Osteosynthesis (MIPO) has been 
developed for humeral shaft fractures. Indicated for 
fractures 6 cm below the surgical neck and 6 cm above 
the olecranon fossa and using the two-incision 
approach described earlier, a 10 to 12 hole narrow 4.5 
mm plate is inserted submuscularly and provisionally 
stabilized through each incision23.

Having union rate after plating ranges from 87% to 
96% 24-29, with an average time to union of 12 weeks. 
The complication rate ranges from 5% to 25%30-35, most 
commonly found to be non-specific complications such 
as infection, nonunion and malunion. Iatrogenic RNP is 
a risk with most approaches to the humeral shaft, and I 
closely reviewed 261 HSF treated with ORIF, finding 
iatrogenic RNP* occurred in 7.1% of anterolateral, 
11.7% of triceps-splitting and 17.9% of triceps-sparing 
approaches. For this reason, it is vital that the radial 
nerve is identified and protected in all open dissections. 
[*RNP= Radial Nerve Palsy]

Conclusion

In conclusion of the study, management of the 
diaphyseal fracture humerus has a versatile    option, 
among them the rigid fixation of plate has the best 
outcome depend upon the patient factors are receiving 
greater consideration and leading to doctor-patient 
discussions weighing the benefits of early full motion, 
rapid return to therapy and work, and pain control 
versus the risks of iatrogenic radial nerve palsy, 
infection, bleeding, nonunion, reoperation, and 
anesthetic risk. 
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Discussion

Serum creatinine

In this study serum creatinine of (control group) women 
of reproductive age (group I) and (study group) 
postmenopausal women (group II) were 0.85±0.16 
mg/dl and 1.02±0.15 mg/dl  respectively. This result 
was significantly increased at 1% level of provability 
(p<0.0001). 

The result is consistent with that of Ghasemi et al., this 
study proposed that serum creatinine levels were higher 
in menopausal women, aged over 50 years10. According 
to Negri, Lombas and Zanchetta a recent study on data 
from the NHANES III (Third National Health and 

Nutrition Examination Survey 1988-1994) found that 
prevalence of severe renal impairment was greater for 
women than men (24% vs. 11%)14. This was examined 
in Yamashita et al. (2003, p. 601) that decreased renal 
function was mainly influenced by age, not by sex or 
menopause.   

Earlier research demonstrated that women were 
categorized as having normal renal function 
(creatinine<1.2 mg/dl), mild renal insufficiency 
(1.2-1.4 mg/dl) and moderate renal insufficiency (>1.4 
mg/dl)33. A recent study found that women with mild 
renal insufficiency were older, had higher systolic 
blood pressure and greater prevalence of hypertension, 
diabetes and menopause15.   

After menopause, the incidence of renal disease 
increases suggesting that the loss of sex hormones 
contributes to the development and progression of 
kidney disease31. A more recent study has shown that 
estrogen helped to protect against kidney disease and 
may exert certain cellular effects on the kidney because 
it can suppress the growth of scar tissue as well as affect 
various growth factors which impact the kidney34. It has 
been claimed that gender affects the incidence, 
prevalence, and progression of many renal diseases. 
Female sex hormones, such as estradiol, may slow the 
progression of renal disease11.This data are important 
because Herrera et al. have found that the risk of 
development of hypertensive kidney disease is less 
common in women compared to men, however this 
gender protective effect diminishes and tends to 
disappear with the onset of menopause31.   

Creatinine clearance rate

In this study creatinine clearance rate of (control group) 
women of reproductive age (group I) and (study group) 
postmenopausal women (group II) were 82.40±18.30 
ml/min and 62.11±14.19 ml/min respectively. This 
result was significantly decreased at 1% level of 
provability (p<0.0001). 

According to Nordin et al. creatinine clearance rate 
were lower in postmenopausal women than 
premenopausal women after correction for surface area 
and age35.A recent study suggest that whatever the 
underlying etiology, the destruction of renal mass with 
irreversible sclerosis and loss of nephrons leads to a 
progressive decline in glomerular filtration rate 
(GFR)26.It has been argued that in clinical practice, the 
clearance rate of endogenous creatinine, the creatinine 
clearance rate (CCR), is the usual means of estimating 
GFR22. Renal function biomarkers such as eGFR from 
serum creatinine are dependent on age and muscle 
mass25. Silbiger and Neugarten in their recent research 
paper found that women appear to have more modest 
course of renal disease progression than men. The 
reason for this finding may stem from diet, difference in 

kidney structure, glomerular hemodynamic responses 
to stress, and the direct cellular effects of sex 
hormones11. Menopause is accompanied by increased 
risk of chronic disease. Elevated levels of creatinine 
and drop in estimated glomerular filtration rate 
reflected impaired renal function21. It has been argued 
that renal function should be assessed by creatinine 
clearance rate rather than serum creatinine in elderly 
because renal impairment can be masked by an 
apparently normal serum creatinine level30. This data 
are important because the prevalence of traditional risk 
factors for cardiovascular disease is increased in 
patients with impaired kidney function and these risk 
factors predict the start of chronic kidney disease29.   

Conclusion

From the research studies it is evident that hormonal 
and metabolic factors in postmenopausal women due to 
decline of female sex hormones cause alteration of 
serum creatinine and creatinine clearance rate.
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Figure 2: Bar diagram showed of mean creatinine clearance rate (ml/min) in study and control group

Introduction

Humeral shaft fractures (HSF) are relatively common, 
representing approximately 1% to 5% of all fractures1, 2, 

3. The annual incidence ranges from 13 to 20 per 10,000 
persons and has been found to be higher with age4, 5, 6. 
HSF have a bimodal age distribution with the first peak 
seen in men aged 21 to 30 years following high-energy 
trauma, commonly resulting in comminuted fractures 
with associated soft tissue injuries7. The second peak is 
witnessed in women aged 60 to 80 years, typically 
following lowenergy trauma7. 

Anatomical considerations: The humerus itself is a 
cylinder proximally, which provides strength and 
resistance to both torsional and bending forces, and 
distally it tapers to a triangular shape. It is enveloped in 
muscle and soft tissue, hence the favorable prognosis 
for healing in uncomplicated fractures. Muscles 
originating on the humeral shaft include the brachialis, 
brachioradialis, and the medial and lateral heads of the 
triceps brachii. The deltoid, pectoralis major, teres 
major, latissimus dorsi, and coracobrachialis all insert 
on the humeral shaft and depend- ing on the location of 
the fracture, all will have specific deforming forces 
acting on the fracture fragments. The blood supply to 
the humeral shaft is provided predominantly by the 
nutrient artery that should be protected during surgical 
dissection8. 

Management of humeral shaft fractures has historically 
been largely conservative. A significant body of 
literature, dating back to the 1970s, has shown that 
functional bracing may achieve greater than 90 % union 
rates and acceptable functional outcomes. More 
recently, however, with the advent of new surgical 
techniques and implant options, less tolerance for 
acceptable deformity and functional deficits. The 
objectives of this study is to review the evaluation of 
patients presenting with HSF was treated with the 
compression plates, summarize treatment related 
outcomes and complications, and to provide some 
technical parts to facilitate management. Paediatric and 
periprosthetic fractures are beyond the scope of this 

study due to some limitation of the studies and thus will 
not be addressed. This article reviews the current 
recommendations for treatment of humeral shaft 
fractures, including operative intervention. It also 
discusses the current thinking and operative trends in 
humeral shaft fracture fixation.

Material and Method

The Study was made based over 244 patients in the time 
period of 2017-2019, three-year period at Jahurul Islam 
Medical College Hospital.

Only above 16 years and below 60 years of age was our 
main concern of this study. Open Reduction & Plate 
fixation (ORPF) & MIPO technique are used. 4.5 
millimetre low contact dynamic compression plate is 
used.

Surgical Management: Several options are possible 
for the management of HSF: open reduction and 
internal fixation (ORIF) with a plate. However rarely 
indicated un-displaced or minimally displaced HSF are 
routinely treated with MIPO technique. In fact, anterior 
angulation of 20°, a varus or valgus of 30°, 15° of 
malrotation and 3 cm of shortening have been shown to 
adequately maintain the upper limb function9,10. For this 
reason, fractures that are displaced within these values 
following immobilization are good candidates for 
conservative management. 

Regarding surgical indications these are divided into 
three groups:10, 11

1) Local conditions: [soft tissues] i.e. burns, open 
fractures Gustilo III, obese patient (these conditions 
preclude the use of a brace) or [fracture 
configuration] i.e. pathological fracture, segmental 
fracture

2) Associated injuries: polytrauma (for general care, 
ambulation, use of crutches), bilateral HSF, 
floating elbow, arterial injury, brachial plexus 
(conservative treatment with brace requires active 
muscle contraction, i.e. shoulder and elbow 
function to be intact). 

3) Conservative treatment failure: patient not comfort- 
able in the brace, unmanageable pain, secondary 
dis-placement or absence of an acceptable 
alignment, and delayed or nonunion. 

It is important to highlight the fact that there is an 
increased tendency to choose surgical management of 
HSF as an option although this is not supported by the 
literature. The trend towards a more operative approach 
could be explained by the increased demand of patients 
and achievement of earlier mobilization. Innovations in 
surgical techniques may also play an important role. 

Figure1: showing the comminuted diaphyseal 
fracture of humerus (Left)

Operative procedure: Approaches to the humeral shaft 
should be dictated by the location of the fracture. The 
anterolateral exposure utilizing the deltopectoral interval 
with extension down the arm through a brachialis split 
provides excellent exposure to the proximal diaphysis. 
Distal extension is limited by the radial nerve piercing 
the lateral inter-muscular septum12. 

Posterior approaches facilitate exposure of distal third 
fractures and can be extended proximally with 
mobilization of the radial nerve from the spiral groove. 
Variations include the triceps split, paratricipital 
release, and triceps slide. The triceps split interval is 
between the lateral and long heads of the tricep and then 
splits the medial triceps. 

Figure 2:  Open reduction of the comminuted 
diaphyseal fracture of the humerus by the 8 hole 
rigid compression plate and cortical screw. 

The paratricipital approach involves elevating the 
triceps off the lateral and medial intermuscular septae. 
The triceps slide utilizes the posterior antebrachial 
cutaneous nerve to identify the radial nerve and then 
elevates the tricep from lateral to medial. Described by 
Gerwin and Hotchkiss, this approach allows extensive 
exposure to the humeral shaft and is limited proximally 
by the axillary nerve13. Medial approaches are rare and 
often necessitated by accompanying vascular injuries 
requiring repair. A straight lateral approach utilizing the 
posterior compartment of the arm and lifting the lateral 
tricep off the intermuscular septum can also be used and 
has the advantages of being extensile in either direction 
and affording direct visualization of the radial nerve14. 
Minimally invasive approaches are now being used in 
conjunction with anterior humeral plating. This utilizes 
the proximal and distal limbs of the anterior approach. 

The proximal incision is made 5 cm distal to the 
anterior acromion along the medial border of the deltoid 
tuberosity and utilizes the interval between the bicep 
and deltoid. The distal incision is placed lateral to the 
biceps tendon and 5 cm proximal to the elbow flexion 
crease. Upon developing the interval between the bicep 
and brachioradialis, the brachialis is split at its medial 
two-third and lateral one-third junction facilitating 
protection of the musculocutaneous and radial nerves15.

Result

From 2017 to 2019,  267 adults with displaced fracture 
of shaft of humerus was treated in Jahurul Islam 
Medical College hospital  with ASIF compression 
plates. 23 of these patients are lost of follow-up  in the 
first three months. Leaving it 244, who were followed 
for more than 3 months to 3 years. In this study 244, 
114 male (46.7%),130 female (53.3%), among these 
244 fractures there are various pattern of fractures in 
seen, 34 of 244 comminuted fractures (13.9%), 17 of 
244 oblique (7 .0%), 32 of 244 spiral fractures(13.1%), 
161 of 244 comminuted fractures(66.0%). All these 
fractures treated with the compression plate, 4.5 mm 
limited contact plates with combination holes to 
accommodate cortical or locking screws. (Fig: 1, 2) The 
operative technique used to manage all these fractures.

In all of the open fractures internal fixation has delayed 
1 to 3 weeks. To certain that infection was not present. 
The average period of delay prior to open reduction was 
10.6 days. In this study period overall union rate 221 
out of 244 (86.5%). 

Most common complication of the diaphyseal fractures 
is nonunion seen during the study, non-union observed 
16 of 244 (6.6%) over 24 weeks observation. Some 
cases union occurs after 12 weeks, 17 of 244 (7.0%). 
The patient was allowed to keep immobilized by the 
non-functional brace throughout the follow-ups. 
Though it is tough to control the infection rate, in this 
study 9 of 244(6.6%) infected cases treated with the 
antibiotic according to the culture sensitivity and 
regular dressing and monitoring. 

Discussion

Humeral plating has been the predominant mode of 
fixation due to its reliable union rate, lower reoperation 
rate, and avoidance of adjacent joint discomfort16. 
There is substantial variability in plating that allows the 
surgeon to modify the construct to the personality of the 
patient and fracture. Simple fractures are best treated 
with compression plates, comminuted fractures are 
often bridge plated, and osteopenic or torsionally 
unstable fractures are candidates for locked or hybrid 

plate fixation17. Contemporary plates used in humeral 
shaft fractures are 4.5 mm limited- contact plates with 
combination holes to accommodate either cortical or 
locking screws. These plates come in Narrow and broad 
varieties. Both have holes at the plate ends that allow 
use of an articulating tensioning device to provide 
fracture site compression. The broad plate has 
staggered holes to improve screw density and limit the 
development of stress risers. These robust plates allow 
early weight-bearing18,19. Fractures in the more 
proximal and distal humeral shaft benefit from use of 
precontoured periarticular plates that provide multiple 
points of fixation in small seg-ments of bone. These 
holes utilize smaller screws with greater thread density 
and often permit use of compression or locking screws. 
In the distal-third of the humerus, “90– 90” degree dual 
plating with a malleable lateral reduction plate and a 
more stout posterolateral extraarticular plate has been 
shown to lead to good alignment and union20. When 
plating fractures with far cortex bone loss or severe 
osteopenia, placement of a cortical strut allograft can be 
consid-ered to augment the far cortex and provide 
purchase for the screws at that level21. 

Traditional plate fixation has the drawback of requiring 
larger incisions, violation of the fracture hematoma, 
and higher incidence of iatrogenic radial nerve palsy18, 

22. In an effort to avoid these drawbacks, Minimally 
Invasive Plate Osteosynthesis (MIPO) has been 
developed for humeral shaft fractures. Indicated for 
fractures 6 cm below the surgical neck and 6 cm above 
the olecranon fossa and using the two-incision 
approach described earlier, a 10 to 12 hole narrow 4.5 
mm plate is inserted submuscularly and provisionally 
stabilized through each incision23.

Having union rate after plating ranges from 87% to 
96% 24-29, with an average time to union of 12 weeks. 
The complication rate ranges from 5% to 25%30-35, most 
commonly found to be non-specific complications such 
as infection, nonunion and malunion. Iatrogenic RNP is 
a risk with most approaches to the humeral shaft, and I 
closely reviewed 261 HSF treated with ORIF, finding 
iatrogenic RNP* occurred in 7.1% of anterolateral, 
11.7% of triceps-splitting and 17.9% of triceps-sparing 
approaches. For this reason, it is vital that the radial 
nerve is identified and protected in all open dissections. 
[*RNP= Radial Nerve Palsy]

Conclusion

In conclusion of the study, management of the 
diaphyseal fracture humerus has a versatile    option, 
among them the rigid fixation of plate has the best 
outcome depend upon the patient factors are receiving 
greater consideration and leading to doctor-patient 
discussions weighing the benefits of early full motion, 
rapid return to therapy and work, and pain control 
versus the risks of iatrogenic radial nerve palsy, 
infection, bleeding, nonunion, reoperation, and 
anesthetic risk. 
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Discussion

Serum creatinine

In this study serum creatinine of (control group) women 
of reproductive age (group I) and (study group) 
postmenopausal women (group II) were 0.85±0.16 
mg/dl and 1.02±0.15 mg/dl  respectively. This result 
was significantly increased at 1% level of provability 
(p<0.0001). 

The result is consistent with that of Ghasemi et al., this 
study proposed that serum creatinine levels were higher 
in menopausal women, aged over 50 years10. According 
to Negri, Lombas and Zanchetta a recent study on data 
from the NHANES III (Third National Health and 

Nutrition Examination Survey 1988-1994) found that 
prevalence of severe renal impairment was greater for 
women than men (24% vs. 11%)14. This was examined 
in Yamashita et al. (2003, p. 601) that decreased renal 
function was mainly influenced by age, not by sex or 
menopause.   

Earlier research demonstrated that women were 
categorized as having normal renal function 
(creatinine<1.2 mg/dl), mild renal insufficiency 
(1.2-1.4 mg/dl) and moderate renal insufficiency (>1.4 
mg/dl)33. A recent study found that women with mild 
renal insufficiency were older, had higher systolic 
blood pressure and greater prevalence of hypertension, 
diabetes and menopause15.   

After menopause, the incidence of renal disease 
increases suggesting that the loss of sex hormones 
contributes to the development and progression of 
kidney disease31. A more recent study has shown that 
estrogen helped to protect against kidney disease and 
may exert certain cellular effects on the kidney because 
it can suppress the growth of scar tissue as well as affect 
various growth factors which impact the kidney34. It has 
been claimed that gender affects the incidence, 
prevalence, and progression of many renal diseases. 
Female sex hormones, such as estradiol, may slow the 
progression of renal disease11.This data are important 
because Herrera et al. have found that the risk of 
development of hypertensive kidney disease is less 
common in women compared to men, however this 
gender protective effect diminishes and tends to 
disappear with the onset of menopause31.   

Creatinine clearance rate

In this study creatinine clearance rate of (control group) 
women of reproductive age (group I) and (study group) 
postmenopausal women (group II) were 82.40±18.30 
ml/min and 62.11±14.19 ml/min respectively. This 
result was significantly decreased at 1% level of 
provability (p<0.0001). 

According to Nordin et al. creatinine clearance rate 
were lower in postmenopausal women than 
premenopausal women after correction for surface area 
and age35.A recent study suggest that whatever the 
underlying etiology, the destruction of renal mass with 
irreversible sclerosis and loss of nephrons leads to a 
progressive decline in glomerular filtration rate 
(GFR)26.It has been argued that in clinical practice, the 
clearance rate of endogenous creatinine, the creatinine 
clearance rate (CCR), is the usual means of estimating 
GFR22. Renal function biomarkers such as eGFR from 
serum creatinine are dependent on age and muscle 
mass25. Silbiger and Neugarten in their recent research 
paper found that women appear to have more modest 
course of renal disease progression than men. The 
reason for this finding may stem from diet, difference in 

kidney structure, glomerular hemodynamic responses 
to stress, and the direct cellular effects of sex 
hormones11. Menopause is accompanied by increased 
risk of chronic disease. Elevated levels of creatinine 
and drop in estimated glomerular filtration rate 
reflected impaired renal function21. It has been argued 
that renal function should be assessed by creatinine 
clearance rate rather than serum creatinine in elderly 
because renal impairment can be masked by an 
apparently normal serum creatinine level30. This data 
are important because the prevalence of traditional risk 
factors for cardiovascular disease is increased in 
patients with impaired kidney function and these risk 
factors predict the start of chronic kidney disease29.   

Conclusion

From the research studies it is evident that hormonal 
and metabolic factors in postmenopausal women due to 
decline of female sex hormones cause alteration of 
serum creatinine and creatinine clearance rate.
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Introduction

Humeral shaft fractures (HSF) are relatively common, 
representing approximately 1% to 5% of all fractures1, 2, 

3. The annual incidence ranges from 13 to 20 per 10,000 
persons and has been found to be higher with age4, 5, 6. 
HSF have a bimodal age distribution with the first peak 
seen in men aged 21 to 30 years following high-energy 
trauma, commonly resulting in comminuted fractures 
with associated soft tissue injuries7. The second peak is 
witnessed in women aged 60 to 80 years, typically 
following lowenergy trauma7. 

Anatomical considerations: The humerus itself is a 
cylinder proximally, which provides strength and 
resistance to both torsional and bending forces, and 
distally it tapers to a triangular shape. It is enveloped in 
muscle and soft tissue, hence the favorable prognosis 
for healing in uncomplicated fractures. Muscles 
originating on the humeral shaft include the brachialis, 
brachioradialis, and the medial and lateral heads of the 
triceps brachii. The deltoid, pectoralis major, teres 
major, latissimus dorsi, and coracobrachialis all insert 
on the humeral shaft and depend- ing on the location of 
the fracture, all will have specific deforming forces 
acting on the fracture fragments. The blood supply to 
the humeral shaft is provided predominantly by the 
nutrient artery that should be protected during surgical 
dissection8. 

Management of humeral shaft fractures has historically 
been largely conservative. A significant body of 
literature, dating back to the 1970s, has shown that 
functional bracing may achieve greater than 90 % union 
rates and acceptable functional outcomes. More 
recently, however, with the advent of new surgical 
techniques and implant options, less tolerance for 
acceptable deformity and functional deficits. The 
objectives of this study is to review the evaluation of 
patients presenting with HSF was treated with the 
compression plates, summarize treatment related 
outcomes and complications, and to provide some 
technical parts to facilitate management. Paediatric and 
periprosthetic fractures are beyond the scope of this 

study due to some limitation of the studies and thus will 
not be addressed. This article reviews the current 
recommendations for treatment of humeral shaft 
fractures, including operative intervention. It also 
discusses the current thinking and operative trends in 
humeral shaft fracture fixation.

Material and Method

The Study was made based over 244 patients in the time 
period of 2017-2019, three-year period at Jahurul Islam 
Medical College Hospital.

Only above 16 years and below 60 years of age was our 
main concern of this study. Open Reduction & Plate 
fixation (ORPF) & MIPO technique are used. 4.5 
millimetre low contact dynamic compression plate is 
used.

Surgical Management: Several options are possible 
for the management of HSF: open reduction and 
internal fixation (ORIF) with a plate. However rarely 
indicated un-displaced or minimally displaced HSF are 
routinely treated with MIPO technique. In fact, anterior 
angulation of 20°, a varus or valgus of 30°, 15° of 
malrotation and 3 cm of shortening have been shown to 
adequately maintain the upper limb function9,10. For this 
reason, fractures that are displaced within these values 
following immobilization are good candidates for 
conservative management. 

Regarding surgical indications these are divided into 
three groups:10, 11

1) Local conditions: [soft tissues] i.e. burns, open 
fractures Gustilo III, obese patient (these conditions 
preclude the use of a brace) or [fracture 
configuration] i.e. pathological fracture, segmental 
fracture

2) Associated injuries: polytrauma (for general care, 
ambulation, use of crutches), bilateral HSF, 
floating elbow, arterial injury, brachial plexus 
(conservative treatment with brace requires active 
muscle contraction, i.e. shoulder and elbow 
function to be intact). 

3) Conservative treatment failure: patient not comfort- 
able in the brace, unmanageable pain, secondary 
dis-placement or absence of an acceptable 
alignment, and delayed or nonunion. 

It is important to highlight the fact that there is an 
increased tendency to choose surgical management of 
HSF as an option although this is not supported by the 
literature. The trend towards a more operative approach 
could be explained by the increased demand of patients 
and achievement of earlier mobilization. Innovations in 
surgical techniques may also play an important role. 

Figure1: showing the comminuted diaphyseal 
fracture of humerus (Left)

Operative procedure: Approaches to the humeral shaft 
should be dictated by the location of the fracture. The 
anterolateral exposure utilizing the deltopectoral interval 
with extension down the arm through a brachialis split 
provides excellent exposure to the proximal diaphysis. 
Distal extension is limited by the radial nerve piercing 
the lateral inter-muscular septum12. 

Posterior approaches facilitate exposure of distal third 
fractures and can be extended proximally with 
mobilization of the radial nerve from the spiral groove. 
Variations include the triceps split, paratricipital 
release, and triceps slide. The triceps split interval is 
between the lateral and long heads of the tricep and then 
splits the medial triceps. 

Figure 2:  Open reduction of the comminuted 
diaphyseal fracture of the humerus by the 8 hole 
rigid compression plate and cortical screw. 

The paratricipital approach involves elevating the 
triceps off the lateral and medial intermuscular septae. 
The triceps slide utilizes the posterior antebrachial 
cutaneous nerve to identify the radial nerve and then 
elevates the tricep from lateral to medial. Described by 
Gerwin and Hotchkiss, this approach allows extensive 
exposure to the humeral shaft and is limited proximally 
by the axillary nerve13. Medial approaches are rare and 
often necessitated by accompanying vascular injuries 
requiring repair. A straight lateral approach utilizing the 
posterior compartment of the arm and lifting the lateral 
tricep off the intermuscular septum can also be used and 
has the advantages of being extensile in either direction 
and affording direct visualization of the radial nerve14. 
Minimally invasive approaches are now being used in 
conjunction with anterior humeral plating. This utilizes 
the proximal and distal limbs of the anterior approach. 

The proximal incision is made 5 cm distal to the 
anterior acromion along the medial border of the deltoid 
tuberosity and utilizes the interval between the bicep 
and deltoid. The distal incision is placed lateral to the 
biceps tendon and 5 cm proximal to the elbow flexion 
crease. Upon developing the interval between the bicep 
and brachioradialis, the brachialis is split at its medial 
two-third and lateral one-third junction facilitating 
protection of the musculocutaneous and radial nerves15.

Result

From 2017 to 2019,  267 adults with displaced fracture 
of shaft of humerus was treated in Jahurul Islam 
Medical College hospital  with ASIF compression 
plates. 23 of these patients are lost of follow-up  in the 
first three months. Leaving it 244, who were followed 
for more than 3 months to 3 years. In this study 244, 
114 male (46.7%),130 female (53.3%), among these 
244 fractures there are various pattern of fractures in 
seen, 34 of 244 comminuted fractures (13.9%), 17 of 
244 oblique (7 .0%), 32 of 244 spiral fractures(13.1%), 
161 of 244 comminuted fractures(66.0%). All these 
fractures treated with the compression plate, 4.5 mm 
limited contact plates with combination holes to 
accommodate cortical or locking screws. (Fig: 1, 2) The 
operative technique used to manage all these fractures.

In all of the open fractures internal fixation has delayed 
1 to 3 weeks. To certain that infection was not present. 
The average period of delay prior to open reduction was 
10.6 days. In this study period overall union rate 221 
out of 244 (86.5%). 

Most common complication of the diaphyseal fractures 
is nonunion seen during the study, non-union observed 
16 of 244 (6.6%) over 24 weeks observation. Some 
cases union occurs after 12 weeks, 17 of 244 (7.0%). 
The patient was allowed to keep immobilized by the 
non-functional brace throughout the follow-ups. 
Though it is tough to control the infection rate, in this 
study 9 of 244(6.6%) infected cases treated with the 
antibiotic according to the culture sensitivity and 
regular dressing and monitoring. 

Discussion

Humeral plating has been the predominant mode of 
fixation due to its reliable union rate, lower reoperation 
rate, and avoidance of adjacent joint discomfort16. 
There is substantial variability in plating that allows the 
surgeon to modify the construct to the personality of the 
patient and fracture. Simple fractures are best treated 
with compression plates, comminuted fractures are 
often bridge plated, and osteopenic or torsionally 
unstable fractures are candidates for locked or hybrid 

plate fixation17. Contemporary plates used in humeral 
shaft fractures are 4.5 mm limited- contact plates with 
combination holes to accommodate either cortical or 
locking screws. These plates come in Narrow and broad 
varieties. Both have holes at the plate ends that allow 
use of an articulating tensioning device to provide 
fracture site compression. The broad plate has 
staggered holes to improve screw density and limit the 
development of stress risers. These robust plates allow 
early weight-bearing18,19. Fractures in the more 
proximal and distal humeral shaft benefit from use of 
precontoured periarticular plates that provide multiple 
points of fixation in small seg-ments of bone. These 
holes utilize smaller screws with greater thread density 
and often permit use of compression or locking screws. 
In the distal-third of the humerus, “90– 90” degree dual 
plating with a malleable lateral reduction plate and a 
more stout posterolateral extraarticular plate has been 
shown to lead to good alignment and union20. When 
plating fractures with far cortex bone loss or severe 
osteopenia, placement of a cortical strut allograft can be 
consid-ered to augment the far cortex and provide 
purchase for the screws at that level21. 

Traditional plate fixation has the drawback of requiring 
larger incisions, violation of the fracture hematoma, 
and higher incidence of iatrogenic radial nerve palsy18, 

22. In an effort to avoid these drawbacks, Minimally 
Invasive Plate Osteosynthesis (MIPO) has been 
developed for humeral shaft fractures. Indicated for 
fractures 6 cm below the surgical neck and 6 cm above 
the olecranon fossa and using the two-incision 
approach described earlier, a 10 to 12 hole narrow 4.5 
mm plate is inserted submuscularly and provisionally 
stabilized through each incision23.

Having union rate after plating ranges from 87% to 
96% 24-29, with an average time to union of 12 weeks. 
The complication rate ranges from 5% to 25%30-35, most 
commonly found to be non-specific complications such 
as infection, nonunion and malunion. Iatrogenic RNP is 
a risk with most approaches to the humeral shaft, and I 
closely reviewed 261 HSF treated with ORIF, finding 
iatrogenic RNP* occurred in 7.1% of anterolateral, 
11.7% of triceps-splitting and 17.9% of triceps-sparing 
approaches. For this reason, it is vital that the radial 
nerve is identified and protected in all open dissections. 
[*RNP= Radial Nerve Palsy]

Conclusion

In conclusion of the study, management of the 
diaphyseal fracture humerus has a versatile    option, 
among them the rigid fixation of plate has the best 
outcome depend upon the patient factors are receiving 
greater consideration and leading to doctor-patient 
discussions weighing the benefits of early full motion, 
rapid return to therapy and work, and pain control 
versus the risks of iatrogenic radial nerve palsy, 
infection, bleeding, nonunion, reoperation, and 
anesthetic risk. 
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Discussion

Serum creatinine

In this study serum creatinine of (control group) women 
of reproductive age (group I) and (study group) 
postmenopausal women (group II) were 0.85±0.16 
mg/dl and 1.02±0.15 mg/dl  respectively. This result 
was significantly increased at 1% level of provability 
(p<0.0001). 

The result is consistent with that of Ghasemi et al., this 
study proposed that serum creatinine levels were higher 
in menopausal women, aged over 50 years10. According 
to Negri, Lombas and Zanchetta a recent study on data 
from the NHANES III (Third National Health and 

Nutrition Examination Survey 1988-1994) found that 
prevalence of severe renal impairment was greater for 
women than men (24% vs. 11%)14. This was examined 
in Yamashita et al. (2003, p. 601) that decreased renal 
function was mainly influenced by age, not by sex or 
menopause.   

Earlier research demonstrated that women were 
categorized as having normal renal function 
(creatinine<1.2 mg/dl), mild renal insufficiency 
(1.2-1.4 mg/dl) and moderate renal insufficiency (>1.4 
mg/dl)33. A recent study found that women with mild 
renal insufficiency were older, had higher systolic 
blood pressure and greater prevalence of hypertension, 
diabetes and menopause15.   

After menopause, the incidence of renal disease 
increases suggesting that the loss of sex hormones 
contributes to the development and progression of 
kidney disease31. A more recent study has shown that 
estrogen helped to protect against kidney disease and 
may exert certain cellular effects on the kidney because 
it can suppress the growth of scar tissue as well as affect 
various growth factors which impact the kidney34. It has 
been claimed that gender affects the incidence, 
prevalence, and progression of many renal diseases. 
Female sex hormones, such as estradiol, may slow the 
progression of renal disease11.This data are important 
because Herrera et al. have found that the risk of 
development of hypertensive kidney disease is less 
common in women compared to men, however this 
gender protective effect diminishes and tends to 
disappear with the onset of menopause31.   

Creatinine clearance rate

In this study creatinine clearance rate of (control group) 
women of reproductive age (group I) and (study group) 
postmenopausal women (group II) were 82.40±18.30 
ml/min and 62.11±14.19 ml/min respectively. This 
result was significantly decreased at 1% level of 
provability (p<0.0001). 

According to Nordin et al. creatinine clearance rate 
were lower in postmenopausal women than 
premenopausal women after correction for surface area 
and age35.A recent study suggest that whatever the 
underlying etiology, the destruction of renal mass with 
irreversible sclerosis and loss of nephrons leads to a 
progressive decline in glomerular filtration rate 
(GFR)26.It has been argued that in clinical practice, the 
clearance rate of endogenous creatinine, the creatinine 
clearance rate (CCR), is the usual means of estimating 
GFR22. Renal function biomarkers such as eGFR from 
serum creatinine are dependent on age and muscle 
mass25. Silbiger and Neugarten in their recent research 
paper found that women appear to have more modest 
course of renal disease progression than men. The 
reason for this finding may stem from diet, difference in 

kidney structure, glomerular hemodynamic responses 
to stress, and the direct cellular effects of sex 
hormones11. Menopause is accompanied by increased 
risk of chronic disease. Elevated levels of creatinine 
and drop in estimated glomerular filtration rate 
reflected impaired renal function21. It has been argued 
that renal function should be assessed by creatinine 
clearance rate rather than serum creatinine in elderly 
because renal impairment can be masked by an 
apparently normal serum creatinine level30. This data 
are important because the prevalence of traditional risk 
factors for cardiovascular disease is increased in 
patients with impaired kidney function and these risk 
factors predict the start of chronic kidney disease29.   

Conclusion

From the research studies it is evident that hormonal 
and metabolic factors in postmenopausal women due to 
decline of female sex hormones cause alteration of 
serum creatinine and creatinine clearance rate.
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Introduction

Humeral shaft fractures (HSF) are relatively common, 
representing approximately 1% to 5% of all fractures1, 2, 

3. The annual incidence ranges from 13 to 20 per 10,000 
persons and has been found to be higher with age4, 5, 6. 
HSF have a bimodal age distribution with the first peak 
seen in men aged 21 to 30 years following high-energy 
trauma, commonly resulting in comminuted fractures 
with associated soft tissue injuries7. The second peak is 
witnessed in women aged 60 to 80 years, typically 
following lowenergy trauma7. 

Anatomical considerations: The humerus itself is a 
cylinder proximally, which provides strength and 
resistance to both torsional and bending forces, and 
distally it tapers to a triangular shape. It is enveloped in 
muscle and soft tissue, hence the favorable prognosis 
for healing in uncomplicated fractures. Muscles 
originating on the humeral shaft include the brachialis, 
brachioradialis, and the medial and lateral heads of the 
triceps brachii. The deltoid, pectoralis major, teres 
major, latissimus dorsi, and coracobrachialis all insert 
on the humeral shaft and depend- ing on the location of 
the fracture, all will have specific deforming forces 
acting on the fracture fragments. The blood supply to 
the humeral shaft is provided predominantly by the 
nutrient artery that should be protected during surgical 
dissection8. 

Management of humeral shaft fractures has historically 
been largely conservative. A significant body of 
literature, dating back to the 1970s, has shown that 
functional bracing may achieve greater than 90 % union 
rates and acceptable functional outcomes. More 
recently, however, with the advent of new surgical 
techniques and implant options, less tolerance for 
acceptable deformity and functional deficits. The 
objectives of this study is to review the evaluation of 
patients presenting with HSF was treated with the 
compression plates, summarize treatment related 
outcomes and complications, and to provide some 
technical parts to facilitate management. Paediatric and 
periprosthetic fractures are beyond the scope of this 

study due to some limitation of the studies and thus will 
not be addressed. This article reviews the current 
recommendations for treatment of humeral shaft 
fractures, including operative intervention. It also 
discusses the current thinking and operative trends in 
humeral shaft fracture fixation.

Material and Method

The Study was made based over 244 patients in the time 
period of 2017-2019, three-year period at Jahurul Islam 
Medical College Hospital.

Only above 16 years and below 60 years of age was our 
main concern of this study. Open Reduction & Plate 
fixation (ORPF) & MIPO technique are used. 4.5 
millimetre low contact dynamic compression plate is 
used.

Surgical Management: Several options are possible 
for the management of HSF: open reduction and 
internal fixation (ORIF) with a plate. However rarely 
indicated un-displaced or minimally displaced HSF are 
routinely treated with MIPO technique. In fact, anterior 
angulation of 20°, a varus or valgus of 30°, 15° of 
malrotation and 3 cm of shortening have been shown to 
adequately maintain the upper limb function9,10. For this 
reason, fractures that are displaced within these values 
following immobilization are good candidates for 
conservative management. 

Regarding surgical indications these are divided into 
three groups:10, 11

1) Local conditions: [soft tissues] i.e. burns, open 
fractures Gustilo III, obese patient (these conditions 
preclude the use of a brace) or [fracture 
configuration] i.e. pathological fracture, segmental 
fracture

2) Associated injuries: polytrauma (for general care, 
ambulation, use of crutches), bilateral HSF, 
floating elbow, arterial injury, brachial plexus 
(conservative treatment with brace requires active 
muscle contraction, i.e. shoulder and elbow 
function to be intact). 

3) Conservative treatment failure: patient not comfort- 
able in the brace, unmanageable pain, secondary 
dis-placement or absence of an acceptable 
alignment, and delayed or nonunion. 

It is important to highlight the fact that there is an 
increased tendency to choose surgical management of 
HSF as an option although this is not supported by the 
literature. The trend towards a more operative approach 
could be explained by the increased demand of patients 
and achievement of earlier mobilization. Innovations in 
surgical techniques may also play an important role. 

Figure1: showing the comminuted diaphyseal 
fracture of humerus (Left)

Operative procedure: Approaches to the humeral shaft 
should be dictated by the location of the fracture. The 
anterolateral exposure utilizing the deltopectoral interval 
with extension down the arm through a brachialis split 
provides excellent exposure to the proximal diaphysis. 
Distal extension is limited by the radial nerve piercing 
the lateral inter-muscular septum12. 

Posterior approaches facilitate exposure of distal third 
fractures and can be extended proximally with 
mobilization of the radial nerve from the spiral groove. 
Variations include the triceps split, paratricipital 
release, and triceps slide. The triceps split interval is 
between the lateral and long heads of the tricep and then 
splits the medial triceps. 

Figure 2:  Open reduction of the comminuted 
diaphyseal fracture of the humerus by the 8 hole 
rigid compression plate and cortical screw. 

The paratricipital approach involves elevating the 
triceps off the lateral and medial intermuscular septae. 
The triceps slide utilizes the posterior antebrachial 
cutaneous nerve to identify the radial nerve and then 
elevates the tricep from lateral to medial. Described by 
Gerwin and Hotchkiss, this approach allows extensive 
exposure to the humeral shaft and is limited proximally 
by the axillary nerve13. Medial approaches are rare and 
often necessitated by accompanying vascular injuries 
requiring repair. A straight lateral approach utilizing the 
posterior compartment of the arm and lifting the lateral 
tricep off the intermuscular septum can also be used and 
has the advantages of being extensile in either direction 
and affording direct visualization of the radial nerve14. 
Minimally invasive approaches are now being used in 
conjunction with anterior humeral plating. This utilizes 
the proximal and distal limbs of the anterior approach. 

The proximal incision is made 5 cm distal to the 
anterior acromion along the medial border of the deltoid 
tuberosity and utilizes the interval between the bicep 
and deltoid. The distal incision is placed lateral to the 
biceps tendon and 5 cm proximal to the elbow flexion 
crease. Upon developing the interval between the bicep 
and brachioradialis, the brachialis is split at its medial 
two-third and lateral one-third junction facilitating 
protection of the musculocutaneous and radial nerves15.

Result

From 2017 to 2019,  267 adults with displaced fracture 
of shaft of humerus was treated in Jahurul Islam 
Medical College hospital  with ASIF compression 
plates. 23 of these patients are lost of follow-up  in the 
first three months. Leaving it 244, who were followed 
for more than 3 months to 3 years. In this study 244, 
114 male (46.7%),130 female (53.3%), among these 
244 fractures there are various pattern of fractures in 
seen, 34 of 244 comminuted fractures (13.9%), 17 of 
244 oblique (7 .0%), 32 of 244 spiral fractures(13.1%), 
161 of 244 comminuted fractures(66.0%). All these 
fractures treated with the compression plate, 4.5 mm 
limited contact plates with combination holes to 
accommodate cortical or locking screws. (Fig: 1, 2) The 
operative technique used to manage all these fractures.

In all of the open fractures internal fixation has delayed 
1 to 3 weeks. To certain that infection was not present. 
The average period of delay prior to open reduction was 
10.6 days. In this study period overall union rate 221 
out of 244 (86.5%). 

Most common complication of the diaphyseal fractures 
is nonunion seen during the study, non-union observed 
16 of 244 (6.6%) over 24 weeks observation. Some 
cases union occurs after 12 weeks, 17 of 244 (7.0%). 
The patient was allowed to keep immobilized by the 
non-functional brace throughout the follow-ups. 
Though it is tough to control the infection rate, in this 
study 9 of 244(6.6%) infected cases treated with the 
antibiotic according to the culture sensitivity and 
regular dressing and monitoring. 

Discussion

Humeral plating has been the predominant mode of 
fixation due to its reliable union rate, lower reoperation 
rate, and avoidance of adjacent joint discomfort16. 
There is substantial variability in plating that allows the 
surgeon to modify the construct to the personality of the 
patient and fracture. Simple fractures are best treated 
with compression plates, comminuted fractures are 
often bridge plated, and osteopenic or torsionally 
unstable fractures are candidates for locked or hybrid 

plate fixation17. Contemporary plates used in humeral 
shaft fractures are 4.5 mm limited- contact plates with 
combination holes to accommodate either cortical or 
locking screws. These plates come in Narrow and broad 
varieties. Both have holes at the plate ends that allow 
use of an articulating tensioning device to provide 
fracture site compression. The broad plate has 
staggered holes to improve screw density and limit the 
development of stress risers. These robust plates allow 
early weight-bearing18,19. Fractures in the more 
proximal and distal humeral shaft benefit from use of 
precontoured periarticular plates that provide multiple 
points of fixation in small seg-ments of bone. These 
holes utilize smaller screws with greater thread density 
and often permit use of compression or locking screws. 
In the distal-third of the humerus, “90– 90” degree dual 
plating with a malleable lateral reduction plate and a 
more stout posterolateral extraarticular plate has been 
shown to lead to good alignment and union20. When 
plating fractures with far cortex bone loss or severe 
osteopenia, placement of a cortical strut allograft can be 
consid-ered to augment the far cortex and provide 
purchase for the screws at that level21. 

Traditional plate fixation has the drawback of requiring 
larger incisions, violation of the fracture hematoma, 
and higher incidence of iatrogenic radial nerve palsy18, 

22. In an effort to avoid these drawbacks, Minimally 
Invasive Plate Osteosynthesis (MIPO) has been 
developed for humeral shaft fractures. Indicated for 
fractures 6 cm below the surgical neck and 6 cm above 
the olecranon fossa and using the two-incision 
approach described earlier, a 10 to 12 hole narrow 4.5 
mm plate is inserted submuscularly and provisionally 
stabilized through each incision23.

Having union rate after plating ranges from 87% to 
96% 24-29, with an average time to union of 12 weeks. 
The complication rate ranges from 5% to 25%30-35, most 
commonly found to be non-specific complications such 
as infection, nonunion and malunion. Iatrogenic RNP is 
a risk with most approaches to the humeral shaft, and I 
closely reviewed 261 HSF treated with ORIF, finding 
iatrogenic RNP* occurred in 7.1% of anterolateral, 
11.7% of triceps-splitting and 17.9% of triceps-sparing 
approaches. For this reason, it is vital that the radial 
nerve is identified and protected in all open dissections. 
[*RNP= Radial Nerve Palsy]

Conclusion

In conclusion of the study, management of the 
diaphyseal fracture humerus has a versatile    option, 
among them the rigid fixation of plate has the best 
outcome depend upon the patient factors are receiving 
greater consideration and leading to doctor-patient 
discussions weighing the benefits of early full motion, 
rapid return to therapy and work, and pain control 
versus the risks of iatrogenic radial nerve palsy, 
infection, bleeding, nonunion, reoperation, and 
anesthetic risk. 
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Discussion

Serum creatinine

In this study serum creatinine of (control group) women 
of reproductive age (group I) and (study group) 
postmenopausal women (group II) were 0.85±0.16 
mg/dl and 1.02±0.15 mg/dl  respectively. This result 
was significantly increased at 1% level of provability 
(p<0.0001). 

The result is consistent with that of Ghasemi et al., this 
study proposed that serum creatinine levels were higher 
in menopausal women, aged over 50 years10. According 
to Negri, Lombas and Zanchetta a recent study on data 
from the NHANES III (Third National Health and 

Nutrition Examination Survey 1988-1994) found that 
prevalence of severe renal impairment was greater for 
women than men (24% vs. 11%)14. This was examined 
in Yamashita et al. (2003, p. 601) that decreased renal 
function was mainly influenced by age, not by sex or 
menopause.   

Earlier research demonstrated that women were 
categorized as having normal renal function 
(creatinine<1.2 mg/dl), mild renal insufficiency 
(1.2-1.4 mg/dl) and moderate renal insufficiency (>1.4 
mg/dl)33. A recent study found that women with mild 
renal insufficiency were older, had higher systolic 
blood pressure and greater prevalence of hypertension, 
diabetes and menopause15.   

After menopause, the incidence of renal disease 
increases suggesting that the loss of sex hormones 
contributes to the development and progression of 
kidney disease31. A more recent study has shown that 
estrogen helped to protect against kidney disease and 
may exert certain cellular effects on the kidney because 
it can suppress the growth of scar tissue as well as affect 
various growth factors which impact the kidney34. It has 
been claimed that gender affects the incidence, 
prevalence, and progression of many renal diseases. 
Female sex hormones, such as estradiol, may slow the 
progression of renal disease11.This data are important 
because Herrera et al. have found that the risk of 
development of hypertensive kidney disease is less 
common in women compared to men, however this 
gender protective effect diminishes and tends to 
disappear with the onset of menopause31.   

Creatinine clearance rate

In this study creatinine clearance rate of (control group) 
women of reproductive age (group I) and (study group) 
postmenopausal women (group II) were 82.40±18.30 
ml/min and 62.11±14.19 ml/min respectively. This 
result was significantly decreased at 1% level of 
provability (p<0.0001). 

According to Nordin et al. creatinine clearance rate 
were lower in postmenopausal women than 
premenopausal women after correction for surface area 
and age35.A recent study suggest that whatever the 
underlying etiology, the destruction of renal mass with 
irreversible sclerosis and loss of nephrons leads to a 
progressive decline in glomerular filtration rate 
(GFR)26.It has been argued that in clinical practice, the 
clearance rate of endogenous creatinine, the creatinine 
clearance rate (CCR), is the usual means of estimating 
GFR22. Renal function biomarkers such as eGFR from 
serum creatinine are dependent on age and muscle 
mass25. Silbiger and Neugarten in their recent research 
paper found that women appear to have more modest 
course of renal disease progression than men. The 
reason for this finding may stem from diet, difference in 

kidney structure, glomerular hemodynamic responses 
to stress, and the direct cellular effects of sex 
hormones11. Menopause is accompanied by increased 
risk of chronic disease. Elevated levels of creatinine 
and drop in estimated glomerular filtration rate 
reflected impaired renal function21. It has been argued 
that renal function should be assessed by creatinine 
clearance rate rather than serum creatinine in elderly 
because renal impairment can be masked by an 
apparently normal serum creatinine level30. This data 
are important because the prevalence of traditional risk 
factors for cardiovascular disease is increased in 
patients with impaired kidney function and these risk 
factors predict the start of chronic kidney disease29.   

Conclusion

From the research studies it is evident that hormonal 
and metabolic factors in postmenopausal women due to 
decline of female sex hormones cause alteration of 
serum creatinine and creatinine clearance rate.
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Introduction

Humeral shaft fractures (HSF) are relatively common, 
representing approximately 1% to 5% of all fractures1, 2, 

3. The annual incidence ranges from 13 to 20 per 10,000 
persons and has been found to be higher with age4, 5, 6. 
HSF have a bimodal age distribution with the first peak 
seen in men aged 21 to 30 years following high-energy 
trauma, commonly resulting in comminuted fractures 
with associated soft tissue injuries7. The second peak is 
witnessed in women aged 60 to 80 years, typically 
following lowenergy trauma7. 

Anatomical considerations: The humerus itself is a 
cylinder proximally, which provides strength and 
resistance to both torsional and bending forces, and 
distally it tapers to a triangular shape. It is enveloped in 
muscle and soft tissue, hence the favorable prognosis 
for healing in uncomplicated fractures. Muscles 
originating on the humeral shaft include the brachialis, 
brachioradialis, and the medial and lateral heads of the 
triceps brachii. The deltoid, pectoralis major, teres 
major, latissimus dorsi, and coracobrachialis all insert 
on the humeral shaft and depend- ing on the location of 
the fracture, all will have specific deforming forces 
acting on the fracture fragments. The blood supply to 
the humeral shaft is provided predominantly by the 
nutrient artery that should be protected during surgical 
dissection8. 

Management of humeral shaft fractures has historically 
been largely conservative. A significant body of 
literature, dating back to the 1970s, has shown that 
functional bracing may achieve greater than 90 % union 
rates and acceptable functional outcomes. More 
recently, however, with the advent of new surgical 
techniques and implant options, less tolerance for 
acceptable deformity and functional deficits. The 
objectives of this study is to review the evaluation of 
patients presenting with HSF was treated with the 
compression plates, summarize treatment related 
outcomes and complications, and to provide some 
technical parts to facilitate management. Paediatric and 
periprosthetic fractures are beyond the scope of this 

study due to some limitation of the studies and thus will 
not be addressed. This article reviews the current 
recommendations for treatment of humeral shaft 
fractures, including operative intervention. It also 
discusses the current thinking and operative trends in 
humeral shaft fracture fixation.

Material and Method

The Study was made based over 244 patients in the time 
period of 2017-2019, three-year period at Jahurul Islam 
Medical College Hospital.

Only above 16 years and below 60 years of age was our 
main concern of this study. Open Reduction & Plate 
fixation (ORPF) & MIPO technique are used. 4.5 
millimetre low contact dynamic compression plate is 
used.

Surgical Management: Several options are possible 
for the management of HSF: open reduction and 
internal fixation (ORIF) with a plate. However rarely 
indicated un-displaced or minimally displaced HSF are 
routinely treated with MIPO technique. In fact, anterior 
angulation of 20°, a varus or valgus of 30°, 15° of 
malrotation and 3 cm of shortening have been shown to 
adequately maintain the upper limb function9,10. For this 
reason, fractures that are displaced within these values 
following immobilization are good candidates for 
conservative management. 

Regarding surgical indications these are divided into 
three groups:10, 11

1) Local conditions: [soft tissues] i.e. burns, open 
fractures Gustilo III, obese patient (these conditions 
preclude the use of a brace) or [fracture 
configuration] i.e. pathological fracture, segmental 
fracture

2) Associated injuries: polytrauma (for general care, 
ambulation, use of crutches), bilateral HSF, 
floating elbow, arterial injury, brachial plexus 
(conservative treatment with brace requires active 
muscle contraction, i.e. shoulder and elbow 
function to be intact). 

3) Conservative treatment failure: patient not comfort- 
able in the brace, unmanageable pain, secondary 
dis-placement or absence of an acceptable 
alignment, and delayed or nonunion. 

It is important to highlight the fact that there is an 
increased tendency to choose surgical management of 
HSF as an option although this is not supported by the 
literature. The trend towards a more operative approach 
could be explained by the increased demand of patients 
and achievement of earlier mobilization. Innovations in 
surgical techniques may also play an important role. 

Figure1: showing the comminuted diaphyseal 
fracture of humerus (Left)

Operative procedure: Approaches to the humeral shaft 
should be dictated by the location of the fracture. The 
anterolateral exposure utilizing the deltopectoral interval 
with extension down the arm through a brachialis split 
provides excellent exposure to the proximal diaphysis. 
Distal extension is limited by the radial nerve piercing 
the lateral inter-muscular septum12. 

Posterior approaches facilitate exposure of distal third 
fractures and can be extended proximally with 
mobilization of the radial nerve from the spiral groove. 
Variations include the triceps split, paratricipital 
release, and triceps slide. The triceps split interval is 
between the lateral and long heads of the tricep and then 
splits the medial triceps. 

Figure 2:  Open reduction of the comminuted 
diaphyseal fracture of the humerus by the 8 hole 
rigid compression plate and cortical screw. 

The paratricipital approach involves elevating the 
triceps off the lateral and medial intermuscular septae. 
The triceps slide utilizes the posterior antebrachial 
cutaneous nerve to identify the radial nerve and then 
elevates the tricep from lateral to medial. Described by 
Gerwin and Hotchkiss, this approach allows extensive 
exposure to the humeral shaft and is limited proximally 
by the axillary nerve13. Medial approaches are rare and 
often necessitated by accompanying vascular injuries 
requiring repair. A straight lateral approach utilizing the 
posterior compartment of the arm and lifting the lateral 
tricep off the intermuscular septum can also be used and 
has the advantages of being extensile in either direction 
and affording direct visualization of the radial nerve14. 
Minimally invasive approaches are now being used in 
conjunction with anterior humeral plating. This utilizes 
the proximal and distal limbs of the anterior approach. 

The proximal incision is made 5 cm distal to the 
anterior acromion along the medial border of the deltoid 
tuberosity and utilizes the interval between the bicep 
and deltoid. The distal incision is placed lateral to the 
biceps tendon and 5 cm proximal to the elbow flexion 
crease. Upon developing the interval between the bicep 
and brachioradialis, the brachialis is split at its medial 
two-third and lateral one-third junction facilitating 
protection of the musculocutaneous and radial nerves15.

Result

From 2017 to 2019,  267 adults with displaced fracture 
of shaft of humerus was treated in Jahurul Islam 
Medical College hospital  with ASIF compression 
plates. 23 of these patients are lost of follow-up  in the 
first three months. Leaving it 244, who were followed 
for more than 3 months to 3 years. In this study 244, 
114 male (46.7%),130 female (53.3%), among these 
244 fractures there are various pattern of fractures in 
seen, 34 of 244 comminuted fractures (13.9%), 17 of 
244 oblique (7 .0%), 32 of 244 spiral fractures(13.1%), 
161 of 244 comminuted fractures(66.0%). All these 
fractures treated with the compression plate, 4.5 mm 
limited contact plates with combination holes to 
accommodate cortical or locking screws. (Fig: 1, 2) The 
operative technique used to manage all these fractures.

In all of the open fractures internal fixation has delayed 
1 to 3 weeks. To certain that infection was not present. 
The average period of delay prior to open reduction was 
10.6 days. In this study period overall union rate 221 
out of 244 (86.5%). 

Most common complication of the diaphyseal fractures 
is nonunion seen during the study, non-union observed 
16 of 244 (6.6%) over 24 weeks observation. Some 
cases union occurs after 12 weeks, 17 of 244 (7.0%). 
The patient was allowed to keep immobilized by the 
non-functional brace throughout the follow-ups. 
Though it is tough to control the infection rate, in this 
study 9 of 244(6.6%) infected cases treated with the 
antibiotic according to the culture sensitivity and 
regular dressing and monitoring. 

Discussion

Humeral plating has been the predominant mode of 
fixation due to its reliable union rate, lower reoperation 
rate, and avoidance of adjacent joint discomfort16. 
There is substantial variability in plating that allows the 
surgeon to modify the construct to the personality of the 
patient and fracture. Simple fractures are best treated 
with compression plates, comminuted fractures are 
often bridge plated, and osteopenic or torsionally 
unstable fractures are candidates for locked or hybrid 

plate fixation17. Contemporary plates used in humeral 
shaft fractures are 4.5 mm limited- contact plates with 
combination holes to accommodate either cortical or 
locking screws. These plates come in Narrow and broad 
varieties. Both have holes at the plate ends that allow 
use of an articulating tensioning device to provide 
fracture site compression. The broad plate has 
staggered holes to improve screw density and limit the 
development of stress risers. These robust plates allow 
early weight-bearing18,19. Fractures in the more 
proximal and distal humeral shaft benefit from use of 
precontoured periarticular plates that provide multiple 
points of fixation in small seg-ments of bone. These 
holes utilize smaller screws with greater thread density 
and often permit use of compression or locking screws. 
In the distal-third of the humerus, “90– 90” degree dual 
plating with a malleable lateral reduction plate and a 
more stout posterolateral extraarticular plate has been 
shown to lead to good alignment and union20. When 
plating fractures with far cortex bone loss or severe 
osteopenia, placement of a cortical strut allograft can be 
consid-ered to augment the far cortex and provide 
purchase for the screws at that level21. 

Traditional plate fixation has the drawback of requiring 
larger incisions, violation of the fracture hematoma, 
and higher incidence of iatrogenic radial nerve palsy18, 

22. In an effort to avoid these drawbacks, Minimally 
Invasive Plate Osteosynthesis (MIPO) has been 
developed for humeral shaft fractures. Indicated for 
fractures 6 cm below the surgical neck and 6 cm above 
the olecranon fossa and using the two-incision 
approach described earlier, a 10 to 12 hole narrow 4.5 
mm plate is inserted submuscularly and provisionally 
stabilized through each incision23.

Having union rate after plating ranges from 87% to 
96% 24-29, with an average time to union of 12 weeks. 
The complication rate ranges from 5% to 25%30-35, most 
commonly found to be non-specific complications such 
as infection, nonunion and malunion. Iatrogenic RNP is 
a risk with most approaches to the humeral shaft, and I 
closely reviewed 261 HSF treated with ORIF, finding 
iatrogenic RNP* occurred in 7.1% of anterolateral, 
11.7% of triceps-splitting and 17.9% of triceps-sparing 
approaches. For this reason, it is vital that the radial 
nerve is identified and protected in all open dissections. 
[*RNP= Radial Nerve Palsy]

Conclusion

In conclusion of the study, management of the 
diaphyseal fracture humerus has a versatile    option, 
among them the rigid fixation of plate has the best 
outcome depend upon the patient factors are receiving 
greater consideration and leading to doctor-patient 
discussions weighing the benefits of early full motion, 
rapid return to therapy and work, and pain control 
versus the risks of iatrogenic radial nerve palsy, 
infection, bleeding, nonunion, reoperation, and 
anesthetic risk. 
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