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Early physiotherapy rehabilitation after lower segment cesarean section delivery





ABSTRACT 

Lower segment cesarean section (LSCS) is one of the common modes of delivery carried nowadays to prevent complications during a normal delivery. It is a life-saving surgery for the mother and the child. LSCS is a surgical procedure wherein the abdominal wall and the uterus is incised to deliver the child. The recovery of a patient after LSCS is difficult and slow compared to that of a normal delivery due to mobility restrictions due to the scar and the incision. The functional capacity of the patient also gets limited due to incisional pain. Physiotherapy is a useful tool to fasten and enhance the recovery of such patients. Generalized physiotherapy protocols for patients after LSCS are available in the literature. But to there is lack of evidence of personalized protocols. Hence this chapter aims to explain how to form a personalized early physiotherapeutic rehabilitation for LSCS patients. 	Comment by Elena: However, there is a lack of evidence of personalized protocols to date.	Comment by Elena: Hence,
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1. INTRODUCTION 

Lower segment cesarean section is one of the most frequently performed surgeries to prevent labor related complications and to save the mother and the child. During the past few years its prevalence has been increased distressingly [1]. Caesarean section is a surgical procedure where a baby is delivered by incising the abdominal wall and the uterus instead of the vagina [2,3]. It is generally performed when normal vaginal delivery would be risky for the mother or the child [4]. Some mothers also request for C-section to avoid the labor pain or complications following normal vaginal delivery [5]. But the World Health Organization (WHO) recommends that the C-section should only be performed if there is an emergency [6,7].	Comment by Elena: where, instead of vaginally,
Lower segment incision is the most used incision for C-section where a horizontal cut is placed in the lower part of the uterus, also known as “pfannensteil incision”. Hence, it is also called Lower Segment Cesarean Section (LSCS) delivery. This incision heals better and is cosmetically considered better as it is less visible [8]. The traditional vertical incision over the uterus is used only during extreme emergencies where the placenta is lying very low or if the baby’s position is such that a horizontal incision cannot be used [9]. 
It usually takes 45 minutes to one hour for the whole surgical procedure. Spinal anaesthesia is commonly used compared to that of general anaesthesia in LSCS. A urinary catheter is inserted to empty the bladder after which the skin on the abdomen is prepared for the surgery by cleaning it with an antiseptic solution. A 15 cm long incision is made through the lower abdomen. Then the uterus is incised and the baby is delivered. Then the incisions are stitched [10,11,12].   

2.	REASONS FOR CESEAREAN SECTION [13,14,15]

· Fetal distress- abnormalities in the fetal heart rate.
· Breech presentation
· Non-progressive labor
· Baby weight and size too large (cephalopelvic disproportion)
· Placenta previa
· High risk pregnancy- gestational diabetes mellitus, pre-eclampsia, HIV infection, etc.
· Active infection in the region of pelvic outlet
· Multiple fetuses
· Previous history of LSCS 


3. COMPLICATIONS AFTER CAESEREAN SECTION [16,17,18]

· Surgical site infection
· Respiratory complications
· Post-operative adhesion
· Incisional hernia
· Severe blood loss causing headache.
· Placenta accreta
· Post-natal depression
· Sacro-iliac joint dysfunction


4. PHYSIOTHERAPY ASSESSMENT AND REHABILITAION
The early physiotherapy assessment and management is explained here with the help of a case report.
A 23-year old woman was admitted to a tertiary care hospital with the complaints of water break and pain in the back and lower abdomen but as the labor progressed the patient started having pre-eclampsia. As a result of this emergency LSCS was done and the patient was referred for physiotherapy on the very 1st post-operative day (POD). 
The general condition of the patient was fair. The patient had incisional pain and difficulty in transfer activities on the 1st POD. The incisional pain level was 6 on Numerical Pain Rating Scale (NPRS). The shoulder and hip ranges were terminally restricted because of pain, assessment of trunk ranges was not allowed, elbow, wrist, knee and ankle were full and free. The resisted isometric testing for shoulder, trunk and hip muscles were weak and painful. 
Based upon the above complaints a personalized early physiotherapy protocol was formed for the above patient for 7 days which is given in Table 1.
Table 1. Physiotherapy rehabilitation protocol 
	Rationale
	Treatment
	POD wise dosage

	Patient education

	Patient and her family members were educated about the surgery, patient was advised to keep all the belongings of the mother and child nearby to avoid any exertion.
Adequate water intake was advised to prevent dehydration, constipation and to meet the demand of breast feeding.
	Continued all days.

	To initiate breast milk supply

	Breast massage 
	For the 1st and 2nd POD twice a day for 15 minutes

	Auto splinting
	Small pillow was used to support the incision site during transfers or straineous activities
	Continued upto 3rd POD

	Transfer activities
	Transfer activities like rolling to one side, supine to sit, and sit to stand activities were trained
	1st POD

	Prevention of deep venous thrombosis
	Ankle pump exercises, alternate hip-knee flexion
	20 repetitions- 1 set- BD on 1st POD,
20 repetitions- 2 sets- BD on 2nd POD,
20 repetitions- 3 sets- BD from 3rd POD onwards

	Prevention of chest complications
	Thoracic expansion exercises,
Diaphragmatic breathing,
Segmental breathing and spirometry
	10 repetitions- 1 set- BD on 1st POD,
10 repetitions- 2 sets- BD on 2nd POD,
10 repetitions- 3 sets- BD from 3rd POD onwards

	Pain relief
	Infrared radiation therapy
	Was given up to 3rd POD twice a day

	Breast feeding ergonomics
	Football hold was advised to protect the healing scar
	Was asked to continue this position for 7 days

	Kegel’s exercise
	Contract the pelvic floor muscles
	Start as soon as the catheter is removed.
10 repetitions- 5 sec hold- 1 set- BD on 1st day after the removal of catheter and progress to 3 sets till the day of discharge.

	Muscle activation
	Drawing-in-maneuver
Posterior pelvic tilt
Transverse abdominal bracing
Multifidus setting- side lying position
	10 repetitions- 5 sec hold- 1 set- BD on 4th POD,
10 repetitions- 5 sec hold- 2 sets- BD on 5th POD,
10 repetitions- 5 sec hold- 3 sets- BD from 6th POD onwards

	Global stabilization exercises
	Limb loading for abdominals - Level 2
	10 repetitions- 1 set from 7th POD onwards

	Dynamic exercises
	Unilateral straight leg raise with the other hip and knee flexed, bridging
	10 repetitions- 5 sec hold- 1 set- BD on 4th POD,
10 repetitions- 5 sec hold- 2 sets- BD on 5th POD,
10 repetitions- 5 sec hold- 3 sets- BD from 6th POD onwards

	Functional activities
	Walking, stair climbing, slope walking
	Progress at the patient’s own pace

	Relaxation exercises
	Jacobson’s relaxation exercise
	Given in between the straineous exercises and at the end of the session to induce relaxation.

	Home protocol from 8th POD onwards- as the patient was discharged 

	Global stabilization exercises
	Limb loading for abdominals
	Progress the levels of limb loading as the patient improves

	Light aerobic activities
	Walking, stair climbing, etc
	Progress at the patient’s own pace as the condition improves. (2-4 weeks)

	Strength training and functional training
	Dynamic exercises for core, Kegel’s exercise in different positions, Progress aerobic exercises- stationary cycling
	Progress at the patient’s own pace as the condition improves. (post 4 weeks)



Patient education: Patient and her relatives were educated about the surgery, the dos and don’ts following the surgery. Patient was advised not to life heavy weight more than the weight of the baby and rest whenever possible. Patient was advised to keep all the belongings of the baby and the mother nearby. Patient was also advised to consume adequate fluid to prevent dehydration, constipation and to meets the demands of breast feeding. Diet rich in fiber, protein, and iron to avoid constipation, and iron-deficiency anaemia due to blood loss [19].	Comment by Elena: The patient	Comment by Elena: lift	Comment by Elena: baby’s weight, to rest 	Comment by Elena: , and to	Comment by Elena: meet	Comment by Elena: A diet	Comment by Elena: remove
To initiate breast milk supply: Breast massage was given using coconut oil as a medium, with one hand placed on the top and the other hand below, the breast was massaged in back-and-forth direction, again the same was repeated with hands placed side to side. Then circular motions were carried out. Then the patient was taught to express the milk manually or with the breast pump [20, 21].
Breast feeding ergonomics: Football hold or clutch hold was advised to the patient to avoid pressure on the scar and as the patient was having flat nipples. For this the patient was advised to sit with the back supported, then the baby was held beside with elbows bent, forearm supporting the baby’s back and the hand supporting the head. A pillow was kept under the arm. The breast was held with the other hand with a C-shaped grasp, as if holding a sandwich, and the nipples were guided to the baby’s mouth. Still the latching was becoming difficult, as the patient was having flat nipples, so furthermore she was advised manual massage techniques, and a nipple shield was provided. After this the latching of the baby improved and slowly the nipple shield was discontinued [22]. 

5. RECENT EVIDENCES
Karakaya IC et al. conducted a studied the effects of physiotherapy program on incisional pain and functional activities. Out of the 50 total participants, 24 received routine nursing care while 26 participants received physiotherapy additionally. This study concluded that participants who received physiotherapy were able to go for postoperative ambulation earlier and the return of bowel movements was also better compared to that of the control group. The incisional pain significantly reduced faster in the study group, as well as they were able to return to functional activities faster compared to the control group [23].	Comment by Elena: a study of	Comment by Elena: programs
Velingkar KR et al. studied the effect of Transcutaneous electric nerve stimulation (TENS) on pain and functional activities in patients with LSCS. 50 patients were assigned into two groups, control group underwent routine hospital care whereas case group received TENS. This study showed that there was significant reduction in pain and improvement in the functional level in the case group [24].
CV Jadhav et al. assessed the effects of early ambulation and progressive exercises in patients with LSCS. In this study 110 patients were divided into two groups where the experimental group received progressive exercises and early ambulation was carried out. This study concluded that early ambulation and progressive exercises improves the postoperative recovery in the experimental group compared to that of control group [25]. 
Elsalous SH et al. studied the effects of post-natal exercises on mother’s recovery in 100 patients with LSCS. 50 subjects in the experimental group received the post-natal bundle exercises, whereas the rest of the subjects in the control group received the routine care. The post-natal bundle exercises included the deep breathing exercises, limb physiotherapy, transfer activities, etc. This study concluded that exercises are helpful in the post-natal recovery on mother’s with C-section [26].
Thakur J. conducted a study in the year 2019 on post-operative problems related to immobility in post-cesarean section. The effect of structured exercise session was given to the experimental group. This study concluded that immobility problems after a C-section was less in the experimental group compared to that of the control group [27].

6. CONCLUSION

This chapter concludes that early physiotherapeutic rehabilitation protocol personalized according to the need of the patient is helpful in early recovery of the mothers who have undergone a lower segment cesarean section delivery.	Comment by Elena: needs	Comment by Elena: the early
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