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ABSTRACT 

Introduction: Wound disruption is a known complication of caesarean section, which 

may cause additional and unnecessary morbidity to the patients. Its occurrence is 

influenced by many factors, of which technique of operation is one of the contributing 

factors. This study was carried out in order to determine whether closure of 

subcutaneous fat layer measuring 2cm or more will reduce the incidence of post 

caesarean wound disruption. Methods: Patients whose subcutaneous fat thickness of 

2cm or more, underwent caesarean section were randomised into closure group and 

non- closure group. In the closure group, the subcutaneous fat layer was stitched while 

those in the ~on- closure group was not stitched. The result of wound healing was 

observed en the third, tenth and 42"d post- caesarean. Result: 120 patients were 

recruited into the study, with 60 samples were available for each group. There was 1. 7 

percent of wound disruption occurred on the third day of caesarean section for each 

arm. Ten percent of wound disruption was noted to occur on the tenth day in the closure 

group as compared to 35 percent for the non .. closure group (p value 0.001 ). No wound 

disruption was noted on the 42"d day post caesarean section for closure group, while 3.3 

percent was noted for the non- closure group, but not statistically significant. 

Conclusion: Closing the subcutaneous fat tissue measuring 2cm and above for 

patients undergoing caesarean section may help to reduce the occurrence of wound 

disruption post caesarean section. 

Key words: wound disruption, caesarean section, closure of subcutaneous fat tissue 

layer 



Introduction 

Wound disruption is one of the common side effects of caesarean section. It may cause 

endometritis, postpartum haemorrhage and sepsis to the patient and even infertility in 

long term duration. 

Its occurrence is closely related to various factors such as thickness of the abdomen, 

technique of the operation, presence of associated medical disorders such as diabetes 

mellitus, anaemia and malnutrition. During closure of the abdominal layers, if only the 

rectus sheath and the skin are closed without approximating the subcutaneous fat layer, 

a potential dead space is left in this layer. In the early stages of wound healing, trauma 

caused to this tissue by instruments and delivery of the foetus can cause increase 

serous secretions or bleeding into this dead space and therefore leading to collection of 

pockets of serous fluid or blood, which forms a seroma or haematoma. These pockets of 

fluid formed can easily become infected, especially in obese patients 1"
3

. Therefore, 

closure of the subcutaneous tissue layer may reduce the dead space and later reduce 

the risk of wound disruption post caesarean section. 

This study was conducted to determine whether closure of the subcutaneous fat tissue 

layer will reduce the incidence of wound disruption in post caesarean section patients. 

Methodology , 

This study was a randomized study carried out over a period of 6 months. An ethical 

approval was obtained prior to the study. 

Patients underwent caesarean section whose subcutaneous fat tissue layer of 2cm or 

more were included into this study. Very ill patients, patients with diabetes mellitus, skin 



infection at the incision site, previous history of caesarean section and caesarean 

section with midline incision were excluded from the study. Patients were then 

randomised into 2 groups; closure group, whom their subcutaneous fat tissue were 

closed/ stitched and non- closure group, whom their subcutaneous fat tissue layer were 

not closed/ stitched. 

Patients underwent the caesarean section according to the standard technique. During 

closure of the abdominal layers, those patients who were in the closure group had their 

subcutaneous fat tissue layer closed with chromic catgut #1 , with continuous suture 

technique. Those patients who were in the non- closure group had their haemostasis 

secured either by using diathermy or figure of eight suture technique. The skin was then 

stitched subcuticufarly using pofygtycolic acid #3/0 suture for both groups and dressed 

with sterile bandage. Prophylaxis antibiotic was given for all patients post- operatively. 

Wound inspection was done on the third, 10th and 42"d day post- operation, for the 

presence of wound disruption which consisted of seroma, haematoma, infection or 

gapping. Appropriate treatment was given for patients with wound disruption. 

Results 

120 patients were recruited into the study, of which 60 patients were in the closure group 

and another 60 patients were in the non- closure group. Th~ mean age of the patients 

was 31.93 years, with 95% of them were Malays. 92.5o/o of the patients had their 

caesarean section done at term. The mean gestational age was 38.96 ± 1.647 weeks. 

The mean weight of patients was 70.6 ± 9.63kg. There was no significant difference in 

the weight of patients between the two groups (p value 0.461). The mean subcuticular 



fat thickness was 2.27 ± 0.313cm. There was no significant difference in the experience 

or qualification of the surgeon who performed the caesarean section between the two 

groups (p value 0.207). 

Table I showed that there was a significant wound disruption occurred on the tenth day 

post- operation in the non- closure group (p value less than 0.05). No difference was 

noted between the two groups during the third and 42"d day of operation. 

Types of wound disruption among the patients in both groups are shown in table II. It 

was noted that most of the disrupted wound occurred in the non- closure group were 

caused by infection. 

Discussion 

Being the commonest complication of caesarean section, preventing the occurrence of 

wound disruption gives a lot of benefit not only to the patients where further immediate 

and long term complications could be prevented, but also to the hospital where the cost 

of treatment could be very much reduced. 

Most of the studies have proven that the most important risk factor which causes wound 

disruption is the thickness of the subcuticular fat layer. In our study, we found that 

closing the subcuticular fat layer of more than 2cm thick reduces the occurrence of 

wound disruption. This finding is similar with other studies1
•
4
-
5

• 



We also found that most of the wound disruption occurred after the patients were 

discharged from the hospital (day 1 0 and 42). There may be several factors for the 

higher rate of wound disruption during this period. The local confinement culture in this 

region restricts them from taking bath for the first 7 days. There is also misconception 

that the wound must be kept dry for a long time. They practice traditional massage and 

apply heat and various types of ointm~nt on the abdomen for uterine involution and to 

regain abdominal wall tensility. They are also restricted from taking too much fluid and 

certain types of food rich in protein and nutrients during this period. Most of the study 

population is from rural areas and poor socioeconomic group where these believe are 

still strongly adhered to. That might be the postulated reasons why most of wound 

disruption occurred during those periods. Having said. so, further study to look into these 

postulatio:1 should be conducted tc prove them. 

Though the occurrence of wound disruption may be influenced by the type of caesarean 

section (emergency versus elective caesarean section} and experience of surgeons, our 

study did not show that the occurrence of wound disruption was influenced by these two 

factors. However, bigger sample size may give a different scenario. 

From the above finding, we suggest that the subcutaneous fat layer of more than 2cm 

thick should be stitched during performing caesarean section to prevent wound 

disruption. 
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Table I: Results of wound integrity on the third, 1Oth and 42"d day post- caesarean 

section 

Group 

Variables Closure Non- closure P value 

n (%) n (%) 

Day3 Clean 59 (98.3°/o) 59 (98.3°k) 

0.752 

Disrupt 1 (1.7%) 1 (1. 7o/o) 

I ' 

Day 10 Clean 54 (90o/o) 39 (65~o) 

0.001 

Disrupt 6 (10%) 21 (35°/o) 

Day42 Clean 6Q (100°/o) I 58 (96.7%) 

0.496 

Disrupt 0 (0%) 2 (3.3o/o) 



Table II: Types of wound disruption among the patients in both groups 

Day3 Day 10 Day42 

Type Closure Non- Closure Non- Closure Non-

n (%) closure n (Oft,) closure n (%) closure 

n (%) n (%) n (o/o) 

Seroma 1 (1.7) 1 (1. 7) 4 (6.8) 5 (8.3) - 2 (3.3) 

Haematoma - - 1 (1.6) 2 {3.3) - -

Infection - - 1 (1.6) 4 (6.7) - -
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This project was proposed in March 2005 and approval from the ethical committee 

was obtained in June 2005. The project was started immediately after that. 

Instructions about the project were given to all the medical staffs involved. Consent 

and data forms were photostated and distributed. Subjects were recruited according 

to the protocol of the project. The recruitment of patients was completed in May 

2006. As the studied area was part of the standard patients' management, all the 

materials required during the operation was used using the materials provided by the 
. 

hospital. The data was analysed using SPSS software version 1 0.0, with the 

assistance of a statistician from the Community Medicine Department and completed 

m uecemoer LUUt>. 

To improve and broaden the knowledge about the studied area, a conference in 

Singapore (the eth Singapore Congress in Obstetrics and Gynaecology) was 

attended in March 2007. From the conference, various techniques of caesaraen 

section were suggested to reduce the complications of the surgery. Besides, a 

consensus regarding caesarean section should only be performed based on justified 

indication was made. 

In June 2007, the findings of this paper were presented in the 17th Malaysian 

Congress of O&G as poster presentation. A copy of the letter of acceptance of the 
I 

presentation, together with a copy of the abstract of the presented poster is as 

attached. 

The manuscript of the project was prepared soon after the presentation. A copy of 

the manuscript is as attached. The manuscript was submitted to Singapore Medical 



Journal and was accepted for review in July 2007. A copy of the e-mail stating the 
i 

acceptance of the manuscript is as attached. The result of the review is still pending. 

Should the manuscript is not accepted by Singapore Journal, my next plan is to 

submit it to other journal such as International Medical Journal. 

The final report of the project was then. prepared and submitted. The details of the 

expanses as well as the milestone of the project are as in Table I and II. 



Table 1: Details of the grant expanses 

Total amount of grant approval RM 9438.00 

Account Details of expanses Amount 

Vot 21000 Attending conference RM 2871.12 

Vot29000 Registration fee for RM 1145.27 

conference 

Total amount of expanses RM 4016.39 

Balance RM 5421.61 

I -·---· ·----
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CLOSURE VERSUS NON CLOSURE OF THE SUBCUTANEOUS FAT LAYER OF 2CM 
AND MORE TO PREVENT WOUND DISRUPTION: AN OBSERVATIONAL STUDY 

1. Adibah, Anil G. K.D, NM Zaki NM, Department of Obstetrics and Gynaecology. Universiti 
Sains Malaysia, Kota Bharu, Kelantan, Malaysia 

Introduction: Wound disruption is a known complication of caesarean section, which may cause 
additional and unnecessary morbidity to the patients, be it as a short tenn or long term effect. Its 
occurrence is influenced by many factors, of which technique of operation is one of the 
contributing factors. Objective: This study is carried out in order to detennine whether closure of 
subcutaneous fat layer measuring 2cm or more will reduce the incidence of post caesarean wound 
disruption. Methodology: Patients whose subcutaneous fat thiclmess of 2cm or more~ underwent 
caesarean section were grouped into closure group and non- closure group. In the closure group~ the 
subcutaneous fat layer was stitched while those in the non- closure group were not stitched. The 
result of wound healing was observed on day 3, 10 and 42 post caesarean section. Result: 120 
patients were recruited into the study, with 60 samples were available for each ann. 10% of wound 
disruption was noted to occur on day 10 post caesarean section in the non- closure group as 
compared to 35% for the non- closure group (p value 0.001). There was 1.7% of wound disruption 
occurs on day 3 pos~ caesarean section for each arm. No wound disruption noted on day 42 post 
caesarean section for non- closure group, while 3.3% was noted for the non- closure group, but not 
statistically significant. Conclusion: Closing the subcutaneous fat tissue measuring 2cm and above 
for patients undergoing caesarean section may help to reduce the occurrence of wound disruption 
post caesarean section. Closing the subcutaneous fat la~·er should th(?rrfrm' J ... l' en::~ :-.:: :..:~~ .... ~.> j"Vt 

natient~ "·hA'~' ::~!:::.:::.~~..::. .... ~.,) ;~~ ;u..YtiL 1::. more man 2cm. 
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ABSTRACT 

Objective: To see if closing the subcutaneous fat layer will influence the occurrence of 

post-operative wound disruption. 

Metltods: An observational cohort study done from 1st April 2005 to 15th September 2005 

among 120 patients who underwent caesarean section in HUSM. Patients with a 

subcutaneous fat layer of 2 centimeters or more were grouped into 2 groups, a closure 

group and a non-closure group. In the closure group the subcutaneous fat layer was 

stitched and in the non-closure group it was not. Their wound healing was observed on 

days 3, 10 to 12 and 42 post caesarean section. Patients with a clean and healthy wound 

were reported as clean. Wound disruption were those patients who had a seroma 

formation, haematoma formation, gaping or wound infection. 

Results: Most of the wound disruptions were seen on day 10 to 12 post caesaean section. 

6 pai.ients in the ciosw·e group con1pared tu 2i patients in the non-closure group had 

wound disruption. The commonest form of wound disruption was seroma formation 

followed by wound infection. Wound disruption was significantly higher in the non­

closure group compared to the closure group. 

Conclusion: Suturing of the subcutaneous fat layer in women with a fat thickness of 2 

centimeters or more significantly reduces wound disruption. 
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ABSTRAK 

Objektif: Untuk melihat sama ada penutupan lapisan lemak di bawah ku1it akan 

menjejaskan kejadian disrupsi luka selepas pembedahan caesarean. 

Kaedalt: Satu pengajian 'observational cohort' yang dilakukan dari 1 hh April sehingga 

15hb September 2005 di antara 120 pesakit yang melalui pembedahan caesarean di 

HUSM. Pesakit dengan ketebalan len1ak di bawah kulit 2 sentimeter ke atas telah 

dikumpulkan di dalam dua kumpulan, satu kumpulan di mana Iapisan lemak di jahit dan 

satu lagi kumpulan di mana lapisan lemak tidak di jahit. Kesembuhan luka diperhati pada 

hari ke 3, 10 hingga 12 dan 42 selepas pembedahan caesaean. Pesakit dengan Iuka yang 

sihat dan bersih di laporkan sebagai bersih. Disrupsi Iuka adalah pada mereka yang 

mempunyai pembentukan 'seroma' , darah beku (hematoma), pembukaan pada luka atau 

jangkitan kuman. 

Keputusan: Kebanyakan kejadian disrupsi luka diperhati pada hari ke 10 hingga 12 

selepas pembedahan. 6 pesakit di kumpulan penutupan lapisan lemak dan 21 pesakit 

dalam kumpulan tidak penutupan didapati mendapat disrupsi luka. Pembentukan seroma 

didapati paling kerap berlaku dan diikuti oleh jangkitan kuman. Disrupsi luka didapati 

Iebih kerap pada pesakit yang lapisan lemaknya tidak dijahit berbanding dengan yang 

dijahit. 

Kesimpulan: Penjahitan Japisan lemak di bawah kulit pada mereka yang mepunyai 

ketebalan lemak 2 sentimeter dan keatas akan mengurangkan kejadian ·disrupsi luka. 
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1. INTRODUCTION TO THE STATE OF KELANTAN 

Kelantan, one of the thirteen states in Malaysia is situated in the notih-eastern part 

of Peninsula Malaysia, shares its borders with Thailand in the north, Terengganu in the 

south and Pahang and Perak in the west. It covers a land of 14 922 square kilometers with 

a total population of 1 420 140 people in year 2000. 

The word 'Kelantan' originates from a Malay word~ 'Kilantan', which means 

lighting, which translates as the 'Land of Light'. Kelantan is known by many endearing 

names which in sense reflects a rich cultural, historical heritage, scenery of Malay 

Kampung and idyllic country side. 

Among the thirteen states of Malaysia, Kelantan is considered as the capital of 

Malay cultures and often known as the 'Cultural Haven of Malaysia'. Traditionally, the 

state is a rice producer, based on the fertile Kelantan delta. Nevertheless a large number 

of its population is engaged in the fishing industry. The state is also well known for its 

handicrafts, cloth, silverware and batik, while the tobacco industry is also important. The 

opening of the East-West Highway, bringing Kelantan into closer contact with the West 

Coast, promises to accelerate the state's economic development. 

Kelantan has been a centre of human activity and settlement since prehistoric times 

and has existed as a political entity for over a thousand years. Important pre-historic 

remains of the Stone Age men have been found at Gua Cha (The Cha Caves), Gua 
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Musang and at other sites of the interior. Kelantan was probably a vassal of Sri Vijaya. 

The stat~ was converted to Islam during the period of the fifteenth centw-y Malacca and 

the modern sultanate can trace its origin back to this period. 

Kelantan enjoyed a long period of autonomy after the fall of Malacca but 

nevertheless affected by the relentless pressure of Thailand on the state of Kedah and 

Pattani. By the beginning of the 19th century, the state was the most populous in the 

Peninsula but its politics were dominated by the Thais and the Malays of neighbouring 

state, Terengganu. 

Despite the resurgence of autonomy in the middle of the century, by 1900 Kelantan 

was recognized as a tributary state of Thailand. In 1909, as a result of a treaty signed by 

Thailand and Britain, the overlordship 9f Kelantan was assumed by the British and a 

British Advisor was appointed in Kota Bharu. 

Kota Bharu was the site of the first landing by the Japanese troops in 1941. As a 

resuli of Japanese rule, Keiantan was again piaced under Thaiiand during the period of 

war. Kelantan eventually became part ofthe Federation Of Malaya in 1948. 

The state capital, Kota Bharu is located at the bank of the Kelantan river and 

situated 627 kilometers from the Federal Capital, Kuala Lumpur. Dark lush forest still 

covers a large proportion of the state particularly to the south-west. The state consists of 
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ten districts namely Kota Bharu., Bachok., Machang, Tutnpat, Pasir Mas., Pasir Puteh, 

Tanah Merah, Kuala Krai, Gua Musang and Jeli. 

Ninety percent of the total population is living in the rural areas. Most of them are 

farmers and fishermen. The distribution of the population ditlcrs from one district to 

another. Eighty six percent of the population lives in the eight northcn1 districts which 

contributes twenty six percent of the total land area. These include all districts except 

Kuala Krai and Gua Musang. 

In Kelantan, tourism has excellent potential. Its rich cultural heritage/tradition and 

beaches makes it one of the most interesting and unique places for a vacation. The 

favorite past time of the Kelantanese include kite-flying (wau), top spinning (gasing), 

drum beating (rebana), bird singing (m~rbok) competitions and shadow plays (wayang 

kulit). Handicraft such as superb hand painted cloth (batik), cloth woven with silver and 

gold thread (songket), intricate wood carvings and exquitsite silverware, crafted with 

much skill and imagination that it pays a tribute to the strong culture of this state. 
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2. THE SCHOOL OF MEDICAL SCIENCES- UNIVERSITI SAINS MALAYSIA 

The School of Medical Sciences, Universiti Sains Malaysia is situated on a 72.84 

hector lush green land in Kubang Kerian, a suburb 6 kilometers from Kota Bharu. It is the 

third medical school in Malaysia and was set up in 1979. It is the first n1edical school to 

adopt an innovative, community-oriented curriculum for its medical students. 

Its philosophy is to stress the relevance of its curriculun1 to the needs of the 

country and the profession and to work towards producing competent practitioners who 

will be able to identify themselves as part and parcel of the health care system of the 

country. 

It is the first medical school to be set up in the less developed eastern coast of west 

Malaysia. The school offers a number of undergraduate and postgraduate courses. The 

master of Obstetrics and Gynaecology course was commenced in 1991. 
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3. HOSPITAL UNIVERSITI SAINS MALAYSIA fHUSM) 

The Hospital Universiti Sains Malaysia (HUSM) is a teaching hospital for the 

School of Medical Sciences, Universiti Sains Malaysia. Built in 1979 under the Third 

Malaysia Plan, it is situated in Kubang Kerian. The construction was completed in 1984 

and was officially opened by His Royal Highness Al-Sultan of KeJantan on 261
h August 

1984 with the first patient being admitted on the 21st January 1 985 and the first baby born 

in April1985. 

Besides teaching and research, the University Hospital also provides adequate 

medical services for the population and also serves as the referral centre for the state and 

the neighbouring states of the east coast. 
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4. THE I>EPARTMENT <>F OBSTETRICS AND GYNAECOLOGY 

In the year 2005, the department of Obstetrics and Gynaecology was staffed by 14 

consultants and lecturers, twenty four tnastcrs students belonging to various batches and 

ten house officers. The Obstetrics and Gynaecology post graduate progratnme which was 

started in 1991 had its first batch of Master of Medicine in Obstetrics and Gynaecology 

(MMed O&G) in June 1995. 

The Obstetrics and Gynaecology clinic is located at the ground level on the left 

side of the centralized clinic counter, whereas the labour ward and office are located at 

the first floor. The antenatal and postnatal wards are located at the second floor. The 

gynaecology ward is located in the main block at level one. 

The management unit is divided into four teams, Team A, B, C and D. Team A 

subspecialises in gynaeoncology and minimally invasive surgery. The Team Bin general 

obstetrics and gynaecology. Team C subspecialises in infertility and urogynaecology. 

Team D subspecialises in fetomatemal medicine. 
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4.1. The Obstetrics and Gvnaecology Schedule in HUSM 

Table 1: The Obstetrics and Gynaecology Schedule in HUSM 

DAY MORNING AFTERNOON 

Sunday Antenatal clinic Gynaecology clinic 

(Team A& B) {Team A & B) 

Monday Operation (Team B & C) Operation {Team B & C) 

Menopause clinic (Team A) Molar clinic (Team A) 

Combined clinic (Team D) Oncology clinic (Team A) 

Ultrasound Colposcopy 

Tuesday Antenatal clinic Gynaecology clinic 

(Team C & D) (Team C&D) 

Wednesday Operation (Team A & D) Operation (Team A & D) 

Fertility augmentation clinic Postnatal clinic 

(Team C) (Team B) 

Thursday Antenatal Booking Departmental presentation 

Clinic -preoperative discussion 

-interesting case 
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5. INTRODUCTION TO CAESAREAN SECTION 

Caesarean section is defined as an operative procedure to deliver the foetus 

through an incision in the abdominal and uterine \Valls (Rain1er K.A. et al, 1992). It is the 

tnost common tnajor operation performed on women all over the world (Andrew Simm~ 

2005). 

Caesarean section was first performed in the 8th century BC. Caesarean section in 

the ancient world was a last resort operation to comply with Roman ritual and religious 

custom and had little to do with saving either mother or child. 

During this time, the Roman ruler Numa Pompillus passed a law requiring all 

women who died in labour to have a post-mortem delivery. This law demanded that when 

a pregnant woman died she could not be buried until the child had been delivered. Thus 

the procedure was developed to remove the infant prior to the burial. It later became more 

customary as a last ditch effort to save the child, depending on circumstances. This law 

continued throughout the reign of the Roman Emperors, and was known as Lex Caesarea 

-'caesus' being the Latin word for 'cut' or 'incision'; a more likely root for the term 

(UNRV History 2003). 

It was not until the sixteenth century that real records of caesarean sections began. 

The first successful section was done by a swinegelder from Switzerland who performed 

.it on a live woman who survived the operation. 



The first recorded caesarean section in the UK \Vas done by Sn1ith, a surgeon 

fi·om Edinburgh in 1737 but unfortunately both n1other and child died. After the arrival of 

general anaesthesia from Edinburgh in 1851, caesarean sections took off but 

unfortunately up to the quarter of the 19111 century, maternal mortality was excessively 

high as the uterine wound was left unsutured to allow lochia to escape. 

In 1876, Porro described a technique of removing the uterus and ovaries which 

reduced the maternal mortality rate, but it was not until 1882 that Sanger described the 

technique of suturing the classical uterine incision using two rows of sutures. The first 

recorded transverse lower uterine segment caesarean section is credited to Frank in 1906 

but in 1911, Munro Kerr first used it in the UK (Chamberlain, 2001). 

The evolution of caesarean section during the 20th century as a relatively safe 

procedure largely because of improved anaesthetic techniques and antiseptic procedures 

have revolutionized obstetric practice (Chamberlain, 2001 ). 
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6. TECHNIQUE FOR PERFORMING CAESAREAN SECTION 

, Since caesarean sections arc the most con1monly performed surgery in obstetrics, 

the technique tor performing it is very i1nportant. Safety to the mother and cost are the 

main areas of concern. Various studies on the techniques for perfom1ing caesarean 

section have focused on reducing the operating time, blood loss, wound infection and 

cost. Surgical techniques vary from surgeon to surgeon, and only a small nwnber of these 
,/-

techniques have been evaluated in randomised controlled trials/ Although it is likely that 
\ 

variations in surgical technique will produce relatively modest differences in outcome, 

the operation is conducted so frequently that any difference in morbidity is likely to have 

significant cost and community effects. 

In this study we will be looking at the effect of one of the techniques of caesarean 

section, that is closure or non closure of the subcutaneous fat layer on its outcome, that is 

wound disruption, in areas where the subcutaneous fat thickness is 2 centimeters or more. 

:' Wound disruption is one of the common side effects of caesarean section. In 

HUSM the incidence of wound infection was found to be 14.2% (Ibrahim, 2004). 

However, the exact percentage of wound disruption is unknown and it is believed that its 

incidence is higher than wound infection .. To understand the pathophysiology of wound 

disruption, one must understand the mechanism of wound healing. 
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7. MECHANISM OF WOUNI) HEALING 

Wound healing is a complex but orderly phenomenon involving a nun1bcr of \:vell 

orchestrated process including regeneration of parenchymal ce11s, migration and 

proliferation of both parenchymal and connective tissue cells, synthesis of extracellular 

matrix proteins, remodeling of connective tissue and parenchymal components, and 

collagenization and acquisition of wound strength. 

A clean surgical incision heals by primary union or also known by first intention. 

The incision causes death of a limited number of epithelial ce11s and connective tissue 

celJs as well as disruption of epithelial basement membrane continuity. The narrow 

incisional space immediately fills with clotted blood containing fibrin and blood cells; 

dehydration of the surface clot forms the well known scab that covers the wound. 

Within 24 hours, neutrophils appear at the margins of the incision, moving toward 

the fibrin clot. The epidermis at its cut edges thickens as a result of mitotic activity of 

basal cells and within 24 to 48 hours spurs of epithelial cells from the edges both migrate 

and grow along the cut margins of the dermis, depositing basement membrane 

components as they move. They fuse in the middle beneath the surface scab, thus 

producing a continuous but thin epithelial layer. 

By day 3, the neutrophils have been largely replaced by macrophages. 

Granu]ation tissue progressively invades the incision space. Collagen fibres are now 

present in the margins of the incision, but at first these are vertically orientated and do not 
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bridge the incision. Epithelial ce11 proliferation continues, thickening the epidermal layer. 

By day 5., the incisiona) space is filled with granulation tissue. Neovascularization 

is maximal. Collagen fibres become more abundant and begin to bridge the incision. The 

epidermis recovers its nonnal thickness and differentiation of surface cells yields a 

mature epidermal architecture with surface keratinization. 

During the second week, there is continued accumulation of collagen and 

proliferation of fibroblasts. Th~ leukocytic infiltrate, oedema and increased vascularity 

have largely disappeared. At this time, the long process of blanching begins, 

accomplished by the increased accumulation of collagen within the incisional scar, 

accompanied by regression of vascular channels. 

By the end of the first month, the scar comprises a cellular connective tissue 

devoid of inflammatory infiltrate, covered now by intact epidermis. The dennal 

appendages that have been destroyed in the line of the incision are permanently lost. 

Tensile strength of the wound increases thereafter, but it may take months for the 

wounded area to obtain its maximal tensile strength (Kumar et al., 1992). 

During closure of the abdominal layers, if only the rectus sheath and the skin are 

closed without approximating the subcutaneous fat layer, a potential dead space is left in 

this layer. In the early stages of wound healing and trauma caused to this tissue by 

instruments and delivery of the foetus can cause increase serous secretions or bleedino 
b 
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into this dead space and therefore leads to collection of pockets of serous fluid or blood 

which forms a seroma or hacmatoma. These pockets of iluid formed can easily becon1e 

infected during surgery as the uterus is often contaminated with vaginal flora. Mechanical 

stress on the skin incision is increased when the subcutaneous layer is not closed making 

disruption of the skin incision more likely to occur (Naumann et a/., 1995). Furthermore, 

studies have found that wound and tissue hypoxia are common in obese patients which 

contributes to the substantial increased risk of infection (Kabon B, 2004). Wound healing 

is a complex mechanism and therefore there are several factors for it to function 

optimally. 
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8. FACTORS AFFECTING WOUND HEALING 

The process of wound healing can be affected by n1any factors, which can be 

divided into local and systemic factors. 

8.1. Local factors 

8.1.1. Infection 

Infection is the most common local cause for prolonged healing. All wounds are 

contaminated postoperatively by resident bacterial flora, however clinical infection 

occurs when a critical number of pathogenic organisms are present. Bacteria prolong 

healing by activating the alternate complement pathway and detrimentally exaggerating 

and prolonging the inflammatory phase of wound healing. They also elaborate toxins and 

pro teases that can be damaging to cells. Finally, they compete for oxygen and nutrients in 

the wound milieu. Lactic acid is produced in this hypoxic state that further stimulates the 

release of damaging proteolytic enzyme. 

Formation of excessive devitalised tissue, increased tension in the wound, 

hematoma and seromas, foreign bodies in the wound, all these factors predispose for 

bacterial secondary infection. All these can be avoided by proper surgical techniques. 

8.1.2. Surgical technique 

The rough handling of tissue or the use of inappropriately bulky instrumentation 
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can lead to crushed skin edges and subsequent dcvitalization of tissue, leading to increase 

in inflammatory reaction and risk of secondary infection with increased scarring. 

Wound closed with inappropriately reactive suture material n1ay increase the 

chances of a foreign body reaction and subsequent infection. Skin sutures tied too tightly 

may lead to tissue ischaemia and predispose to infection. 

8.1.3. Haematoma formation 

Excessive bleeding and the formation of a hematoma within the wound not only 

can mechanically disrupt the wound closure but also can serve as an excellent culture 

medium for micro-organisms. 

8.1.4. Foreign body reaction 

A foreign body in the wound serves as an appropriate surface for the activation of 

the alternate complement pathway and the generation of a prolonged inflammatory 

response, which interferes with the subsequent stages of wound repairs. Wounds 

containing foreign materials are characterised by low pH and low P02. These factors 

significantly slow down wound repair. 

8.1.5. Tissue ischaemia 

Local factors such as foreign bodies, infection or strangulating sutures 
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significantly slo\V healing by protnoting tissue ischemia. Local hypoxia is detrimental to 

cellular proliferation, resistance to infection and collagen production. The cumulative 

effect is delayed healing. 

8.1.6. Topical medications and dressings 

Occlusive or semiocclusive dressings promote faster reepithelization. They may 

also alter certain aspects of dennal repair. They also provide the moist environment 

needed for optimal wound repair, they may also help to prevent bacterial invasion and 

wound infection. 

Local medicaments applied to the wound may affect wound repairs. Even the 

bases in which these agents are compo.unded may accelerate or diminish the rates of 

epithelization. Triamcinolone acetonide ointment (0.1%) nitrofurazone, benzoyl 

peroxidase cream, silver sulfadiazine, neosporin ointment are examples of the drugs that 

affect epidermal migration. 

8.2. Systemic factors 

8.2.1. Deficiency states 

8.2.l.a. Metabolism: Aberrant carbohydrate and fat metabolism slows wound repair. 

Glucose may be unavailable or fail to enter cell properly. Insu1in may act as a fibroblast 
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growth factor and its deficiency leads to suppress coHagen deposition in the '"'ound. 

Negative nitrogen balance and relative protein deficiency may occur after tn~ior 

trauma or during sepsis. Fibroplasia and all aspects of matrix formation are delayed hence 

wound remodelling is also impaired. Cellular and humoral immune responses are blunted 

and bacterial phagocytosis and killing are defective. Protein deficiency may lead to an 

increased propensity for infection. 

8.2.l.b. Vitamins: Vitamin A deficiency has been associated with slowed 

reepithelization, decreased collagen synthesis and stability and an increased susceptibility 

to infection. 

Vitamin C (Ascorbic acid) is an ~ssential cofactor during collagen biosynthesis. In 

scurvy, the collagen formed is unhydroxylated, relatively unstable and subject to 

collagenolysis. 

Vitamin K deficiency resuits in a deficiency in the production of vitamin K 

dependent clotting factors (factors II, VII, IX and X) resulting in bleeding diathesis, 

haematoma formation and secondary detrimental effects on wound healing. 

8.2.t.c. Trace elements and minerals: These are required as cofactors for various 

enzymes during wound healing. These include zinc, copper, iron, manganese etc. Zinc 

deficiency however is more important clinically, as it is a constituent of multiple 
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important mctalloenzyn1es including collagenase and DNA and RNA polytnerases. Its 

deficiency results in impaired imtnune responses, decreased protein and collagen 

synthesis, decreased lysyl oxidase activity and interfere with vitamin A transport 

8.2.2. Aging 

Physiologic aging diminishes virtually all phases of wound healing. Disease status 

associated with accelerated aging (such as Werner's syndrome) may be characterized by 

recalcitrant cutaneous ulcerations and impaired healing. 

The mechanism behind the lack of scarring in fetal wounds is unknown, but 

probably relate to the control of collagen fibrillogenesis. The role of collagen in the fetal 

wound matrix is controversial. Collagen is deposited in fetal wounds much more rapidly 

than in adults. Collagen deposition occurred in a normal dermal and mesenchymal pattern 

in second and early third trimester in fetal Jambs. These findings are consistent with the 

observation that fetal wounds heal faster and without scar formation. 

8.2.3. Disease states 

Some of the most important diseases leading to impaired wound healing are listed here. 

Disease states associated with impaired wound healing: 

- Hereditary 

- Ehlers-Dan1os syndrome, Prolidase deficiency 

- Coagulation disorders :Hemophilia, Von Willebrand's disease, Factor XIII 
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deficiency., Hypofibrinogenen1ia 

- Werner's syndrome 

- Vascular disorders 

- Congestive heart failure, Atherosclerosis, Vasculitis 

- Venous stasis 

- Lymphoedema 

- Metabolic 

- Chronic renal failure 

- Diabetes mellitus 

- Malnutrition 

- Cushing's syndrome 

- Hyperthyroidism 

- Immunologic deficiency states 

Others 

- Chronic pulmonary disease 

- Chronic liver disease (cirrhosis) 

- Malignancy 

- Myelofibrosis and other chronic hematologic disorders associated with 

thrombocytopenia 

- Other chronic illness 

The immunologic deficiency states may impair healing by predisposing the wound to 

infection and diminishing the inflammatory phase of wound healing. 
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8.2.4. Medication 

Some of the drugs causing impaired wound healing are: 

- Glucocorticoids 

- Anticoagulants 

- Antineoplastic drugs 

- Cyclosporin A 

- Colchicine 

- Penicillamine 

- Zinc sulfate (high doses) 

- Beta amino proprionitrile 

Better documented are the effects of anticoagulants and glucocorticosteroids. 

Anticoagulants indirectly interfere with healing by increasing the chances of bleeding and 

haematoma formation. Corticosteroids in contrast, directly inhibit wound healing. They 

diminish inflammation, decrease protein and collagen synthesis, decrease epidermal 

proliferation, interfere with host defense mechanisms and promote the hypercatabolism 

of existing collagen. In addition they may lead to relative tissue ischaemia by means of 

their vasoconstrictive properties (Deodhar and Rana, 1997). 
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9. LITERA TUI~E REVIEW 

Various studies have been done to prevent wound disruption after surgery, 

however none ha<i been done in this country about wound disruption after caesarean 

section. Four randon1ized controlled trials have compared suturing of the subcutaneous 

fat layer with no suturing at caesarean section and out of these two of them randomized 

women with at least 2 centimeters of subcutaneous fat (Health, 2004). There has also 

been a number of studies done comparing various methods to prevent wound disruption. 

Naumann et al (1995) had done a study where all women undergoing caesarean 

section, including those with a previous caesarean scar, with a subcutaneous fat layer of 2 

centimeters and more were randomized into a closure group and a non closure group. 

From this study it was found that closure of the subcutaneous fat layer significantly 

decreases wound disruption especially seroma formation in obese patients. This study is 

supported by another study done by Cetin and Cetin ( 1997) who had also randomized 

patients with a fat layer of 2 centimeters and more. The study by Naumann, is based on 

an earlier study done by Del Valle et ai (1992) who had found a higher incidence of 

wound disruption in the non closure of subcutaneous fat layer group. Kore et al (2000), in 

a different scenario where, obese patients with a fat thickness of at least 2.5 centimeters 

undergoing abdominal hysterectomy had also found that incidence of seroma formation, 

haematoma and other wound complications were higher in the non closure group. Meta 

analysis from various studies found that closure of the subcutaneous fat layer 

significantly decreases wound disruption especially for a fat thickness of2 centimeters or 
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more but there was no difference in the risk of wow1d infection alone (Anderson and 

Gates, 2004, Chelmow eta/., 2004) 

However, not all surgeons prefer to close the subcutaneous fat layer and some 

only close it when they fmd it to be thick. This was a survey done among members of the 

RCOG in the United Kingdom where, only 21.3% of them always closed the fat layer 

(Tully et a/., 2002) . The reason for not closing can be backed by studies done. Chelmow 

D et al (2002) found that there was no statistical significance in wound disruption 

between the closure and non-closure groups. Chung R.S. et al (1991) had also proved that 

there was no advantage of closing the fat layer in the morbidly obese as ultrasound 

studies of the non-closure group showed no dead spaces. 

For wound disruption to occur, ~ere are several risk factors that needs to be ruled 

out. Risks of wound infection were analysed in one study and it was noticed that 

subcutaneous tissue thickness was the only significant risk factor for wound infection 

(Vermillion et al., 2000). 

Various studies including multicenter ones were done to identify the risk factors 

of post caesarean section wound infection. Pelle, Jepsen et al (1986) published a 

multicenter study on wound infection. The overall incidence was 6.6%, 3.8% in elective 

cases and 7.5% in non-elective cases. Obesity was recognized as a patient related risk 

factor, while risk factors inherent to the obstetric situation were duration of ruptured 

membranes prior to surgery and foetal and labour tnonitoring by intrauterine devices. 
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~1oir-Bussy, Hutton et al in 1984 reported of a n1ulticentre study where the incidence of 

wound infection was 6.0%. Patients with infected wounds stayed 2.4 days longer in the 

hospital. Factors associated with wound infection included size of hospital, obesity, time 

in labour, number of vaginal exruninations and various operative procedures. In another 

prospective study, incidence of wound infection was 9.4%. Elective operations had lower 

incidence of wound infection, 7.9% compared to 12.3% in emergency caesarean sections. 

Other factors significantly associated with wound infection were, the number of vaginal 

examinations done before surgery, duration of operation, vertical skin incision and 

category of surgeon (Webster, 1988). Risk factors for wound infection following 

caesarean section, was a prospective study, where wound infection was found to occur in 

25.3% of cases. 36o/o of wound infection was diagnosed following the patients' discharge 

from hospital. Maternal weight was a highly significant indicator of subsequent wound 

infection development and antibiotic prpphylaxis was found to be the most significant 

protective factor in reduction of post-operative wound infection (Beattie et a/., 1994 ). 

Takoudes T.C. in 2004 reported about the risks of caesarean section wound 

compiications in diabetic gestations. Pregestarionai type i and 2 diabetics were 

compared with non-diabetics undergoing caesarean section. The overall incidence of 

18.4% in diabetics compared to 5.8% in the non diabetics was noted and this proved a 2.5 

fold increase of wound complications in diabetics therefore this is the reason why 

diabetics were excluded in this study. 
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10. METHODOLOGY 

10.1. DESIGN OF STUDY 

This study was a non-rando1nised prospective cohort study which was done in the 

Departtnent of Obstetrics and Gynaecology of Hospital Universiti Sains Malaysia from 

1st April 2005 till 15th September 2005. 

10.2. SAMPLE SIZE 

The sample size was calculated using the PS software, where the expected 

incidence of wound disruption in the non closure group of subcutaneous fat layer was 

25% and that of the closure group was 5%. 

Stipulation: 

1) PO (proportion of patients expected to have wound disruption in the non closure 

group) - 0.25 

2) PI (proportion of patients expected to have wound disruption in the closure 

group)- 0.05 

3) Power of the study- 80% 

4) Level of significance- 0.05 

5) Ratio between the 2 groups - I 
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