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Abstract 
Introduction: Pressure sores are  defined as soft-tissue injuries resulting from unrelieved pressure over a bony 

prominence. Decubitus ulcers  term derived from Latin decumbere, to lie down – occur over areas that have 

underlying bony prominences when the patient  is recumbent, e.g., the sacrum, trochanter, heel, and occiput. To 

formulate a reconstructive protocol for sacral pressure sore management, based on the outcomes of the study 

and existing literature, at the same time keeping in mind the resources  available. 

 Aims And Objective: The aim of the study is to  know , The  causative  and risk factors in development of sacral 

pressure sore .The types,  planning and techniques  of reconstructive methods. The  merits and demerits of  

individual   reconstructive options. The Clinical results after a surgical reconstruction of sacral pressure sores, 

The post operative management and the risk factors for recurrence and complications. 

Material And Methods: This work includes the study of 50 patients who underwent reconstruction for pressure 

sores in the Department of plastic surgery, Government Rajaji Hospital, Madurai, between the period   Nov 

2015 to Feb 2017. The methods include obtaining history from patients, thorough clinical    examination, 

necessary investigations and appropriate surgical reconstruction. Intraoperative, postoperative complications 

were noted and managed accordingly. Patients were advised regarding rehabilitation and referred back to their 

respective departments and advised regular follow up. 

Results: In the fifty patients included in this study, the mean age was 46.36 years, with a range of 17 to 80 

years. Traumatic paraplegia low spinal level (T9 and below) was found to be the most common aetiology in 22 

patients. Infection was present in    84 % of all the pressure sore cases, which required serial debridement, 

antibiotic therapy and periodic dressings before attempting reconstruction. The majority of patients, 26 in 

number, had a Stage 3 pressure sore. Stage 4 sores was found in 32% of patients. Sacral pressure sore 

reconstruction was performed with a B/L VY Gluteus maximus myocutaneous flap in 6 patients, B/L skin 

rotation flap in 3patients. Limberg flaps were used in 12 patients, Skin rotation flap done in 8 patients and 

gluteal artery perforator propellar flap in 8 patients. 

Conclusion: In conclusion , Sacral pressure sores of stage II and III are best managed with any one of the 

following flaps, rotation or V-Y advancement skin flap, limberg flap, propeller flap. Sacral pressure sores of 

stage IV are best managed by one of the variants of  gluteus maximus myocutaneous flaps. Effective control of  

infection by medical and surgical means in early stages, prevents progression of pressure sores, and promotes 

early healing. 
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I. Introduction 
Pressure sores are  defined as soft-tissue injuries resulting from unrelieved pressure over a bony 

prominence. Pressure sores are an ancient problem, observed even from  autopsy of Egyptian mummies and 

have been reported in the Bible – Lazarus, Joband  and Isaiah thought to have had pressure ulcers.Decubitus 

ulcers  term derived from Latin decumbere, to lie down – occur over areas that have underlying bony 

prominences when the patient  is recumbent, e.g., the sacrum, trochanter, heel, and occiput. Terms such as 

bedsore or decubitus ulcer should be avoided as they suggest all the sores are a result of supine positioning. 

Although tissue destruction can occur over areas like the sacrum, scalp, shoulders, calves, and heels when a 

patient is lying down, the  ischial sores occur in wheelchair-bound patients who are sitting, making   ―pressure 

sore‖ the better term.  
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There are  many causative factors for pressure ulcers  like shear, friction, denervation, poor nutrition, 

age, dementia, moisture and smoking ,other than the pressure which is the main causative factor. Previous 

studies have shown that at the incidence of 3-10 % of hospitalised  persons having pressure sores,  the incidence 

rate for the  development of a new pressure sore has been demonstrated to be much higher, with range of 7-30 

%.  They need 50% excess nursing time and also treated in hospital for longer periods  require more hospital 

charges. Pressure ulcers  occurs  in very ill patients and  who are kept in  prolonged immobilisation. They are 

quiet frequent in intensive care units and in paraplegic individuals. Due to the complicity of the long  losting  

treatment, the   expenses for their care are huge. 96% of pressure ulcers occur  below the level of umbilicus. 

  In 1938, Davis suggested a flap of tissue can be used for replacing the unstable scar of a healed 

pressure sore. In 1947, Kostrubala and Greeley recommended bony prominence excision and  giving padding 

for the  bone exposed raw area with local fascia or muscle- fascia flaps. Conservative management were given 

to treat shallow and superficial pressure ulcers. Operative management given for deeper wounds with necrosis 

of deeper tissue, associated with severe infection, this will reduces the hospitalisation period, the need for 

frequent dressings, preventing enormous scars and the risk of subsequent infection. Early and successful 

management of  Pressure sores ensures early rehabilitation of  the  patient . 

 

II. Aim Of The Study 
1. The aim of the study is to know 

2. The  causative  and risk factors in development of sacral pressure sore   

3. The types,  planning and techniques  of reconstructive methods.      

4. The merits and demerits of individual   reconstructive options  

5. The Clinical results after a surgical reconstruction of sacral pressure sores.        

6. The post operative management, risk factors for recurrence and complications. 

7. To formulate a reconstructive protocol for sacral pressure sore management, based on the outcomes of the 

study and existing literature, at the same time keeping in mind the resources  available. 

 

III. Material And Methods 
3.1Materials 

 This work includes the study of 50 patients who underwent reconstruction for pressure sores in the 

Department of plastic surgery, Government Rajaji Hospital, Madurai.The patients who were admitted in 

Orthopaedics, Neurology, Neuro surgery, General Medicine and General Surgery wards and subsequently 

developed pressure ulcers are referred to Department of plastic surgery, Government Rajaji Hospital, Madurai 

were studied between  November 2015 – February 2017. 

 

3.2Methods 

      The methods include obtaining history from patients, thorough clinical    examination, necessary 

investigations and appropriate surgical reconstruction. Intraoperative, postoperative complications were noted 

and managed accordingly. Patients were advised regarding rehabilitation and referred back to their respective 

departments and advised regular follow up. The patients were followed up every week for two months, then 

monthly for a period of 6 months. The maximum follow up was for a period of 6 months. All information are 

entered in a proforma specially designed for this study. 

 

 3.3 Methodology 

     The patients name age, sex, history of presenting illness and its duration were obtained. Past history of 

chronic medical and surgical illness noted.  Personal history like smoking, alcohol consumption and diet pattern 

were  obtained.Detailed physical examination of the pressure sore was made and tissue diagnosis was recorded 

and reconstruction planned accordingly. Neurological examination regarding sensory, motor impairment, 

bladder, bowel control, presence of contractures and spasms were noted. 

Basic investigation like urine examination, blood Hb estimation, blood sugar and renal parameters like 

urea, creatinine were done. Serum protein levels were assessed. Wound swabs for culture and sensitivity were 

taken. X ray chest, X- ray of local part and ECG were taken.Hypoproteinemia was managed by appropriate 

nutritional supplementation. Infection was controlled by periodic debridement and antibiotics. Spasm relieved 

with Diazepam 5 mgs twice daily. Adequate relief of pressure was obtained by change of  position every 2 

hours, avoidance of  moisture and nursing in a water bed provided. 

All the patients were informed about the surgical procedures, the intra operative, post operative 

complication and rehabilitation. A detailed informed consent regarding the procedure and its complications was 

obtained. Patients were operated under general anesthesia and in prone position.Postoperatively all the patients 

were managed until suture removal.  Blood transfusion was given in indicated patients. If necessary patients 
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were observed in the intensive respiratory unit for a couple of days. Patients were advised regarding 

rehabilitation and referred back to their respective departments and advised regular follow up. 

The patients were followed up every week for 2 months, then monthly for a period of 6 months.  The 

maximum follow up was for a period of 6 months. 

 

IV. Analysis 
 The data obtained was analysed  for the following factors  

1. Age and Sex of the patient 

2. The primary aetiology  

3. (High spinal T8 and above), (low spinal-T9 and below) 

4. Blood Hb level 

5. Serum albumin level  

6. Presence of  infection 

7. Stage of the pressure sore 

8. Size of the pressure sore (small<5cm, Medium 5-10 cm, Large >10cm) 

9. Site of pressure sore 

10. Reconstructive method 

11. Complications (Hematoma, Infection   Dehiscence, Necrosis, Reccurence) 

    Factors associated with pressure ulcer development and the outcomes of  surgical management were analysed 

and the results were obtained. 

  

V. Observation And Results 
In the fifty patients included in this study, the mean age was 46.36 years, with a range of 17 to 80 years. 

 

Table1 age And Gender 
Age & Gender < 20 21-40 41 - 60 61 -80 Total 

Male 2 14 16 6 38 

Female 2 3 4 3 12 

Total 4 17 20 9 50 

 

76 %  patients were males and 24 % were females in our study. 

 Female to male ratio was 1: 3.16 

 

Table 2 PRIMARY DIAGNOSIS 
Primary Diagnosis No of cases  % 

Traumatic Paraplegia – low spinal level 22 44 

Traumatic paraplegia – high spinal level 2 4 

Traumatic quadriplegia 5 10 

Tuberculosis Paraplegia – low spinal level 2 4 

Tuberculosis paraplegia –high spinal level 1 2 

Tumour compression – paraplegia low spinal level 2 4 

Tumour compression – Paraplegia high spinal level 1 2 

Encephalitis 2 4 

Head injury. 7 14 

Fracture pelvis 3 6 

Fracture neck of femur 3 6 

 

Traumatic paraplegia low spinal level (T9 and below) was found to be the most common aetiology in 

22 patients. Post traumatic paraplegia high spinal level and Post traumatic quadriplegia were present in 2 and 5 

patients respectively. Tuberculosis and Tumour compression causing paraplegia were found in 3 patients each. 

Orthopaedic injuries like fracture neck of femur and fracture pelvis were the causative factors in 3 patients each. 

Pressure sore development due to alteration of conscious level were found in 9 patients. 

 

Table 3 Risk Factors  For Pressure Sore Development 
Risk Factors No of cases   % 

Hb < 10gm % 32 64 

Serum albumin < 3gm% 28 56 

Presence of Infection         42 84 

 

Infection was present in 84 % of all the pressure sore cases, which required serial debridement, 

antibiotic therapy and periodic dressings before attempting reconstruction. Anaemia and Hypoalbuminaemia 



Formulation Of Reconstruction Protocol For Sacral Pressure Sore. 

DOI: 10.9790/0853-1612011726                                       www.iosrjournals.org                                       20 | Page 

were present in 32 and 28 patients respectively. Anaemia was treated with Iron supplements and blood 

transfusion wherever necessary. High protein diet was recommended for all patients with low albumin levels. 

 

Table – 4  size Of The Pressure Sore 
Size  No of cases  % 

Small ( < 5 cm ) 14 28 

Medium (5-10cm) 24 48 

Large ( >10cm) 12 24 

 

 Medium sized pressure sore was noted in 48 % of patients. 14 patients had small pressure sores and 

remaining 12 had large pressure ulcers.. 

Table – 5  Stage Of Pressure Sore 
          Stage      No of cases           % 

       Stage 2 8 16 

       Stage 3 26 52 

       Stage4 16 32 

 

 The majority of patients, 26 in number, had a Stage 3 pressure sore. Stage 4 sores was found in 32% of 

patients. Only 8 patients requiring reconstruction had stage 2 ulcers. 

 

Table 6 Method Of Reconstruction 
Reconstruction No of cases  % 

B/L VY Gluteus Maximus Myocutaneous flap 6 12 

Gluteus Maximus rotation flap 3 6 

B/L VY Skin advancement flap 1 2 

Skin rotation flap 8 16 

B/L skin rotation flap 3 6 

Limberg flap  12 24 

Propellar flap 8 16 

Double Z Rhomboid flap  2 4 

Transverse Lumbosacral back flap 3 6 

Secondary suturing  2 4 

Split skin graft 2 4 

 

 Sacral pressure sore reconstruction was performed with a B/L VY Gluteus maximus myocutaneous flap 

in 6 patients, B/L skin rotation flap in 3 patients. Limberg  flaps were used in 12 patients ,Skin rotation flap 

done in 8 patients and  gluteal artery perforator propellar flap in 8 patients. 

 

Table – 7 Complications 
Complications  No.of cases % 

Haematoma 7 14 

Infection 6 12 

Wound dehiscence 7 14 

Flap necrosis 3 6 

Recurrence 6 12 

             

  Haematoma and wound dehiscence were the commonest complications, encountered in 7 patients. The 

infection rate was found to be 12% while flap necrosis which were partial were found in 3 patients. In our 6 

month follow up recurrence rate was found to be 12% 

.  
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VI. Discussion 
Reconstruction of pressure sore is performed to achieve early healing of ulcer in order to continue the 

rehabilitation process and treatment of primary illness which resulted in pressure ulcer. 

 

Age And Gender 

 
    

In our study of 50 patients who requiring reconstruction, the majority of the patients, 37 out of 50 

patients were in between 20-60 age group, which is the most productive period of an individual. Men were 

thrice more commonly involved than females. This may be the fact that more men developed the primary 

neurological dysfunction resulting in pressure ulcer. 
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VII. PRIMARY DIAGNOSIS 

 
  

 Traumatic aetiology was found to be the cause in more than 80% of patients. Most of the trauma 

resulted from road traffic accidents. Infectious aetiology namely encephalitis & tuberculosis accounted for only 

10% of the patients. Patients developed anaemia (64%) and hypo albuminemia (56%) either due to the injury or 

subsequently, which when added to poor nursing care increases the chance of ischemia and subsequent 

development of pressure ulcers. Once a stage I pressure sore develops, the wound gets infected due to the 

presence of deep seated devitalised tissue and this becomes responsible for the progression of pressure sore in 

depth and size.Hence effective control of road traffic accidents plays an important role in primary prevention. 

Management of anaemia, hypoalbuminaemia with control of infection plays a prime role in secondary 

prevention of pressure ulcers. 

VIII. Size Of The Pressure Sore 

 
The  size of the pressure sore between 5-10cms being the most common to get reconstructed. 

 

IX. Stage Of The Pressure Sore 

 
 

Stage I and most of stage II pressure sores where managed conservatively, healed well and did not 

warrant reconstruction. Around 90% of the reconstruction  were done only for stage III and stage IV pressure 

sores. 
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X. Method Of Reconstructio 

 
              

  A thorough understanding of the principles and options of surgery allows the optimal 

procedure to be performed. In general all pressure sores needs debridement in the pseudo tumour approach as 

discussed earlier. Sacral pressure sore that are stage IV are better managed by a Gluteus maximus myocutaneous 

flap. It can be a rotation gluteus maximus for a small to medium midline ulcer, unilateral or bilateral V-Y 

advancement for a medium to large pressure ulcer. Superficial sacral sores can be reconstructed with skin flaps. 

The commonest flaps  used was the limberg flap. It gives good results for a small sacral sore. When the size of 

ulcer is large, limberg flap application may lead to wound dehiscence. Hence a double Z rhomboid design can 

be used, which evenly distributes the tension around the raw area. Gluteal artery perforator propeller flaps were 

used in 8 patients for medium sized superficial ulcers. Rotation skin flaps and Transverse lumbo sacral back 

flaps are also viable options for sacral pressure sore management.In our study, haemotoma leading on to wound 

infection and dehiscence was found to be around 12%. This was more common in muscle flaps , where there is 

more dissection and dead space .a closed suction drain and perfect haemostasis is a must in the  reconstruction 

of pressure sores. Partial flap necrosis was found more with skin flaps, which were salvaged and managed 

conservatively.Even with optimal preoperative, efficient intraoperative, good postoperative management and 

rehabilitation, pressure sores are prone for early or late recurrence. In our study recurrence rate was 12% for a 

6month follow up period  This confirms the time tested fact that for pressure sores, prevention is better than 

cure. 

 

XI. Conclusion 
1. Sacral pressure sores of stage II and III are best managed with any one of the following flaps, rotation or V-

Y advancement skin flap, limberg flap, propeller flap. 

2. Sacral pressure sores of stage IV are best managed by one of the variants of  gluteus maximus 

myocutaneous flaps.  

3. Effective prevention and management of anaemia and hypoalbuminaemia in addition to good nursing care 

reduced the incidence of recurrence of pressure sores. 

4. Effective control of infection by medical and surgical means in early stages, prevents progression of 

pressure sores, and promotes early healing. 

5. Trauma was the primary causative factor, Spinal cord injury leading to bed ridden condition, thus pressure 

sore happens .Hence control of road traffic accidents is of prime importance in primary prevention of 

pressure sores.                  
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