
vascularity; mucoepidermoid carcinoma can behypoechoic 
and well defined on ultrasound. Cystic changes in pleomorphic 

12adenomas can pose diagnostic dilemma as in various study . In 
our study, two cases considered as pleomorphic adenomas 
with cystic changes on ultrasound were later confirmed as 
mucoepidermoid carcinoma on pathology.

Parotid lipoma is a rare pathology encountered on ultrasound 
for parotid masses. In our study, we found only one case of 
parotid lipoma which was seen as a hypoechoic lesion with 
multiple linear striations. Although, small sample size is one of 
the limit of our study; this study still depicts the relative 
frequency of the various pathologies, ultrasound 
characterization of lesions which helps in orderly management 
of cases avoiding unnecessary interventions that increases 
morbidity. 
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Outcome of Dual 90-90 Plating in Intercondylar Fractures of Distal Humerus in Adults

1 2Shrestha D , Shrestha M

ABSTRACT
Background: Intercondylar fracture of distal humerus are very difficult to manage. It needs proper anatomic reconstruction and rigid 
fixation. Aims and Objectives of study: Evaluation of outcome of dual bicolumnar 90-90 plating of AO type 13C fractures of distal 
humerus in adult. Material and method: In a prospective hospital based study on 16 patients with a mean age of 33.37 years ± SD 
8.30, who presented with intercondylar fracture of distal humerus were studied between July 2015 to December 2017. All patients 
were graded according to AO classification. Out of 16 patients 5 were in 13C1, 6 were in 13C2 and 5 were in 13C3 subgroup. All 
patients underwent open reduction through Chevron olecranon osteotomy and fixation was done with dual plating in 90-90 fashion 
i.e.; 3.5 reconstruction plate posteriorly and 1/3 tubular plate from medial border. We used the Mayo elbow performance score 
system for evaluating our results. Results: The mean follow up period was 9.38 months. All fractures healed uneventfully. Two of five 
patients with 13C3 fractures and two of six patients with 13C2 fractures has flexion deformity of less than 30*. Average range of 
motion was 95*(range 60*-130*). The Mayo elbow performance score was excellent in 7, good in 7 and fair in 2 patients. Conclusion: 
Dual 90-90 plating technique through Chevron olecranon osteotomy is a good method for intercondylar reconstruction with rigid 
fixation like AO 13C fractures.

Key words: Chevron olecranon osteototomy, dual plating, intercondylar fracture, mayo elbow performance score
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INTRODUCTION
Intercondylar fracture of distal humerus in adult is one of the 

1most difficult fractures to treat due to its complex structure . 
Proper anatomic reconstruction and rigid fixation are the basic 
prerequisites for good clinical outcome and minimizes the 
complication such as nonunion, malunion, decreased range of 
motion and heterotrophic ossification. The incidences of distal 
humeral fractures in adult represent 5.7 per 100,000 persons 
per year. They constitute 30% of humerus fractures and 2% of 

2,3all the fractures . Open reduction and internal fixation with 
plates are to be applied on both the columns in AO type 13C 
fractures; however there is no standard protocol from which 

4side the plates were to be placed .

MATERIAL AND METHODS
Ethical permission for the study was obtained from the 
Institutional review committee of Nepalgunj Medical College 
Teaching Hospital (NGMCTH), Kohalpur and from the patient 
party. This was prospective hospital based study carried out 
from July 2015-December 2017.The study subjects were total 
16 adults ranging from 24-48 years.

We have treated all patients with stable or unstable and 
communited closed intercondylar distal humerus fractures. All 
patients were followed up for 1 year. Among them 10 patients 
were male and 6 were female.

After clinical assessment of the fracture carried out by the 
orthopaedic surgeon, three views of x-ray of elbow were done 
including antero-posterior, oblique and lateral, followed by CT 
scan with three dimensional reconstruction images which 
illustrated fracture level, area and degree of comminution, 

5articular incongruity and column involvement . Fractures were 
graded according to AO classification. Out of 16 patients 5 were 
in 13C1 subgroup, 6 were in 13C2 and 5 were in 13C3 subgroup. 
Among them 3 patient developed impending compartment 
syndrome and 1 had subdural haematoma. The patients were 
operated as soon as they were fit. Patients with established 
compartment syndrome, open fractures, previously malunited 
fractures and neurovascular injuries were excluded from the 
study.

Surgical Technique
The patients were placed in lateral decubitus position. 
Tourniquet was applied and distal humerus was approached 
through Chevron osteotomy of olecranon. Ulnar nerve was 
isolated and protected. Dual plating were done in all cases. We 
used 3.5 mm reconstruction plate on lateral column posteriorly 
and 3.5 mm, 1/3 tubular plate on medial column medially in all 
the patients. Intraoperatively range of motion and stability of 
fracture fixation was assessed by doing flexion, extension, 
pronation and supination of elbow. Chevron olecranon 
osteotomy was fixed with K-wires and tension band wiring.
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Figure.2: Post-operative imaging

 AO classification

13C1 13C2 13C3

Excellent (>90) 4(80%) 3(50%) 1(20%) 8(50%)

Good  (75-89) 0(0%) 2(33.3%) 2(40%) 4(25%) 0.363

Fair (60-74) 1(20%) 1(16.7%) 2(40%) 4(25%)

Poor (<60) 0(0%) 0(0%) 0(0%) 0(0%)

Distribution of Mayo Elbow Performance Scoring System (MEPS) according to AO classification (N = 16)

Total p valueMEPS

Shrestha et al.: Outcome of Dual 90-90 Plating in Intercondylar Fractures of Distal Humerus in Adults

AO classification

Variables C1 C2 C3 P   value

No. of patients 5 6 5 0.93

Average Weeks to union 21.4 ± 4.4 20.6 ± 4.1 20.8 ± 6 0.4

Average Range of motion 124 ± 11.4 20 ± 8.9 108 ± 8.3 0.35

Average AOM 106 ± 27 102.5 ± 17.8 92 ±  19.2 0.34

Average Follow up in months 9.6 ± 2.5 9.5 ± 2.2 9 ± 3 0.84

Average Duration of hospital stay 10.2 ± 6 11.5 ± 6.6 10.2  ± 2.3 0.13

Data stratification according to AO classification to compare mean variation

Figure 1: Pre-operative imaging
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Postoperatively all patients underwent long arm plaster of 
Paris slab for two weeks. All wounds healed primarily with no 
wound dehiscence. After two weeks sutures were removed 
and after one month of surgery slab were removed and 
patients were put on physiotherapy. Patients were followed up 
for 1-3 months and the results were assessed at twelve months 
using Mayo elbow Performance score system.

All the relevant information was entered into Microsoft word, 
statistical package for social services (SPSS) version 20, 
Microsoft excel and analyzed.

RESULT
There were total 16 patients, 10 male and 6 female ranging 
from 24 to 48 years enrolled in the study with an average mean 
age of 33.37 years ±SD 8.30.The mechanism of injury included 
fall from tree in 6 patients, fall from cliff in 3 patients and one 
patient was in fall from low level ground, all together the 
commonest cause of fracture (62.5%), followed by road traffic 
accidents (RTA) 37.5%.All of them were operated within first 
week of injury. The average hospital stay was 10.69 days after 
surgery. All 16 patients were reviewed at a mean follow up of 
9.38 months (range 6-12 months) and were evaluated clinically 
and radiologically for one year at 1, 3, 6, 9 and 12 months. 
Maximum number of fracture union was achieved by 16 weeks 
with mean 33.93 days ± SD 4.58. 

25% of patients had range of motion 10-120 degree. 50.1% of 
patients had range of motion in between 120-130 degree. Only 
one patient achieved maximum range of motion up 140 
degree. Two of five patients with 13C3 fractures and two of six 
patients with 13C2 fracture had flexion deformity of less than 
30 degree. Three patients had hardware prominence which 
was addressed by removing the tension band wiring at 6 
months once union was achieved. The arc of motion (range 60-
130)with mean arc of motion was 100.31 SD ±20.85 degrees. 
The functional outcome based on Mayo elbow performance 
scoring system (MEPS) had excellent result in 8(50%)patients 
whereas each 4(25%) had good and fair results respectively.

Among eight excellent outcome, four, three and one of them 
were belonged to 13C1, 13C2 and 13C3 AO fracture type 
respectively which was found to be statistically insignificant 
association (P = 0.363). Meanwhile, pre and post up 

complication had equal chance of having statistically significant 
association with this fracture and surgical procedure. (P = 
0.002, i.e.< 0.05)

DISCUSSION
Intercondylar fracture of distal humerus in adults are difficult 
to manage due to complex anatomy of the elbow, small sized 
fracture fragments and the limited amount of sub-

6chondralbone.  Surgical management is the treatment of 
choice. The correct method of using accurate size and number 
of plates and screw can prevent complications like non-union, 
stiffness and pain. The main goals of operative treatment are 
restoration of joint anatomy and stable fragment fixation. After 
establishment of complete union of the fracture, early 
initiation of physical therapy is the pre requisite for regaining a 

7,8,9functional activity .

Recently Kumar et al. showed that it is possible to obtain 
excellent outcome in distal one third of fracture using only 
single 4.5-mm LCP with two screw (4 cortices) keep in distal 

10  third fragment . Atalar et al. used parallel plating in 21 
communited distal humerus fractures. All fractures united but 
there were heterotrophic ossification in 33% and chondrolysis 
in one patient. Parallel plating implies greater periosteal 

11stripping and elevation of triceps and brachioradialis . 
According to our experience it is mandatory to use two platesof 
3.5 mm in a perpendicular fashion because clinical and 
biomechanical results have shown that double plate 
osteosynthesis is the most feasible and stable method of 

12,13,14,15osteosynthesis .

Sixty one patients with olecranon osteotomy for distal 
humerus fractures were followed up for six years by Coles CP et 

16al.  They observed that all osteotomies united and found that 
the problem with olecranon osteotomy seems to be the 
prominence of implants. In our study three patients had 
hardware prominence which was addressed by removing the 
tension band wiring at 6 months once union was achieved.

Young patient attained good movement at the elbow joint with 
active physiotherapy. As age increases the range of motion 
decreases. In present study, 25% of patient had range of 
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Postoperatively all patients underwent long arm plaster of 
Paris slab for two weeks. All wounds healed primarily with no 
wound dehiscence. After two weeks sutures were removed 
and after one month of surgery slab were removed and 
patients were put on physiotherapy. Patients were followed up 
for 1-3 months and the results were assessed at twelve months 
using Mayo elbow Performance score system.

All the relevant information was entered into Microsoft word, 
statistical package for social services (SPSS) version 20, 
Microsoft excel and analyzed.

RESULT
There were total 16 patients, 10 male and 6 female ranging 
from 24 to 48 years enrolled in the study with an average mean 
age of 33.37 years ±SD 8.30.The mechanism of injury included 
fall from tree in 6 patients, fall from cliff in 3 patients and one 
patient was in fall from low level ground, all together the 
commonest cause of fracture (62.5%), followed by road traffic 
accidents (RTA) 37.5%.All of them were operated within first 
week of injury. The average hospital stay was 10.69 days after 
surgery. All 16 patients were reviewed at a mean follow up of 
9.38 months (range 6-12 months) and were evaluated clinically 
and radiologically for one year at 1, 3, 6, 9 and 12 months. 
Maximum number of fracture union was achieved by 16 weeks 
with mean 33.93 days ± SD 4.58. 

25% of patients had range of motion 10-120 degree. 50.1% of 
patients had range of motion in between 120-130 degree. Only 
one patient achieved maximum range of motion up 140 
degree. Two of five patients with 13C3 fractures and two of six 
patients with 13C2 fracture had flexion deformity of less than 
30 degree. Three patients had hardware prominence which 
was addressed by removing the tension band wiring at 6 
months once union was achieved. The arc of motion (range 60-
130)with mean arc of motion was 100.31 SD ±20.85 degrees. 
The functional outcome based on Mayo elbow performance 
scoring system (MEPS) had excellent result in 8(50%)patients 
whereas each 4(25%) had good and fair results respectively.

Among eight excellent outcome, four, three and one of them 
were belonged to 13C1, 13C2 and 13C3 AO fracture type 
respectively which was found to be statistically insignificant 
association (P = 0.363). Meanwhile, pre and post up 

complication had equal chance of having statistically significant 
association with this fracture and surgical procedure. (P = 
0.002, i.e.< 0.05)

DISCUSSION
Intercondylar fracture of distal humerus in adults are difficult 
to manage due to complex anatomy of the elbow, small sized 
fracture fragments and the limited amount of sub-

6chondralbone.  Surgical management is the treatment of 
choice. The correct method of using accurate size and number 
of plates and screw can prevent complications like non-union, 
stiffness and pain. The main goals of operative treatment are 
restoration of joint anatomy and stable fragment fixation. After 
establishment of complete union of the fracture, early 
initiation of physical therapy is the pre requisite for regaining a 

7,8,9functional activity .

Recently Kumar et al. showed that it is possible to obtain 
excellent outcome in distal one third of fracture using only 
single 4.5-mm LCP with two screw (4 cortices) keep in distal 

10  third fragment . Atalar et al. used parallel plating in 21 
communited distal humerus fractures. All fractures united but 
there were heterotrophic ossification in 33% and chondrolysis 
in one patient. Parallel plating implies greater periosteal 

11stripping and elevation of triceps and brachioradialis . 
According to our experience it is mandatory to use two platesof 
3.5 mm in a perpendicular fashion because clinical and 
biomechanical results have shown that double plate 
osteosynthesis is the most feasible and stable method of 

12,13,14,15osteosynthesis .

Sixty one patients with olecranon osteotomy for distal 
humerus fractures were followed up for six years by Coles CP et 

16al.  They observed that all osteotomies united and found that 
the problem with olecranon osteotomy seems to be the 
prominence of implants. In our study three patients had 
hardware prominence which was addressed by removing the 
tension band wiring at 6 months once union was achieved.

Young patient attained good movement at the elbow joint with 
active physiotherapy. As age increases the range of motion 
decreases. In present study, 25% of patient had range of 
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Etiology of Maternal Mortality at Nepalgunj Medical College

1 2 3 4BC D ,  Neupane GP , Rai M ,  Sharma A

ABSTRACT
Introduction: 

Maternal mortality has been recognised as a public health problem in the developing countries. Aim 
and Objective: To analyse the etiology of maternal deaths. Material and Methods:  This descriptive study was conducted in the 
gynaecology and obstetrics department of the Nepalgunj Medical College Teaching Hospital Banke Nepal for a period of two years 
from august 2016-august 2018. All cases of maternal deaths in line with the definition of World Health Organization have been 
included. Data were collected and analyzed. Results: Twenty three (23) maternal deaths were identified during the study period. 
69.56% of deaths occurred due to direct obstetric causes. Uncontrollable postpartum haemorrhage with 37.5 % was the leading 
cause of maternal death followed by eclampsia (18.75%) and sepsis (18.75%). Indirect causes were dominated by heart disease. 
Maximum 56.5% of deaths had occurred after 48 hours of admission. Conclusions: Haemorrhage, eclampsia and infections are the 
main causes of maternal deaths in our study. 

access to emergency medication, transfusion and anaesthetic and surgical teams in hospitals but also through the 
involvement of religious leaders, traditional and any community to better understand the population obstacles to reducing maternal 
mortality.

Key words: Etiology, maternal mortality, prenatal care.

Maternal mortality is an indicator of the quality of obstetric care in a community directly reflecting the utilization of 
health care services available. 

Majority of the deaths are preventable by proper antenatal care, counselling and 
asepsis practice, 
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INTRODUCTION
Maternal mortality is defined according to the World Health 
Organization (WHO) as the death of a woman while pregnant or 
of within 42 days after delivery, regardless of length or location, 
from any cause related to or aggravated by the pregnancy or its 

1management but not from accidental or incidental causes .

Each year around 358,000 women die because of complications 
during pregnancy or childbirth and many more encounter 
serious problems in women. The vast majority of these 

problems occur in developing countries, where 
increases sickness and reduces access to maternal care. These 
deaths occur within a context of gender-based, economic, 
political and cultural discrimination and neglect of women's 
right to equal status and equitable access to maternal health 

2services .

The patterns of maternal mortality (MM) reveal large 
difference between and within countries 99 % of maternal 

poverty 

deaths occur in developing countries and only 1 % of deaths in 
3developed countries . Traditionally and culturally, pregnancy is 

considered to be natural in Nepal. Thus, regular check-ups are 
thought to be unnecessary, particularly in rural areas, unless 
there are complications. It have been found that some groups 
of women in Nepal do not seek prenatal care (PC) because they 
think infants were more likely to die if they do so while these 
infants were in the womb. Such norms were found in other 
developing countries like Egypt, as well. Women's as well as 
their families' (especially husbands and mother-in-laws) 
perception about MHS were averting women from receiving 

2prenatal care, thus, increasing risk of maternal mortality .

In Nepal many district hospitals are unable to cope with 
obstetric emergencies, drugs are not always readily available in 
the pharmacy and if available, the poor families are unable to 
buy. In addition, the health care staffs in the rural health posts 
are often reported as being unreliable, hostile towards local 
patients, and absent from the care centres; the major probable 
causes of not seeking medical care by rural women even when 
medical care was available. These factors also attribute 

4maternal mortality . 

Even above mentioned factors play important role, maternal 
mortality is high even at tertiary care hospital of Nepal. Hence 
to reduce maternal mortality it's very necessary to identify the 
cause of it. This study is proposed to analyse the etiology of 
maternal mortality in the tertiary care hospital of Nepalgunj 
medical college teaching hospital Kohalpur Banke Nepal.

MATERIAL AND METHOD
This descriptive study was conducted in the gynaecology and 
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motion of 10-120 degree. Although age is not statistically 
relevant factor for functional activity, one patient had attained 
maximum range of motion 10 -140 degree at age of 44 years. 

Dual 90-90 plating technique through Chevron olecranon 
osteotomy is also one of the good method for intercondylar 
reconstruction with rigid fixation like AO 13C fractures, 
however controversies regarding positioning of plates still 
exists and need larger prospective trials with long duration of 
follow up.
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