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I. INTRODUCTION
Emergency laparotomy is required for major intra-abdominal 
haemorrhage spontaneous or due to abdominal trauma and for 
infective, ischemic and obstructive condition in which gastric 
intestinal wall as a barrier is breached or threatened.[1][2]
Exploratory laparotomy is carried out in conditions where the need for 
an operation is recognized but where a denite diagnosis can be made 
only until the abdomen is opened.
.
II. Aims And Objectives
A prospective study to compare the usage of open and closed drains, 
uid drained, complications postoperative morbidity and hospital stay 
in emergency laparotomy in Department of post graduate surgery, 
Jawaharlal Nehru Medical College, Bhagalpur

III. Materials And Methods
Prospective study on patients undergoing emergency laparotomies for 
acute abdomen in Department of post graduate surgery, Jawaharlal 
Nehru Medical College, Bhagalpur are placed open and closed drains 
are followed up with necessary investigations.
Collected data is used to compare open and closed drains uid drained, 
complications, postoperative morbidity and hospital stay.

INCLUSION CRITERIA
Ÿ All acute abdomen (blunt injury, peritonitis, bowel strangulation / 

obstruction) cases attending our institution.
Ÿ Age > 18yrs and <70yrs.
Ÿ Laparotomy which were approached by midline incision.
Ÿ Vicryl 1'0 was used universally for rectus closure by continuous 

locking sutures.
Ÿ 2'0 Vicryl was the absorbable suture which was used for 

anastomosis.
Ÿ Urinary catheterization was routinely done for all cases.
Ÿ Mersilk 1'0 used for approximation of skin by interrupted sutures
Ÿ Patients are randomly divided in to two groups and one group is 

placed closed drain (tube drain) and other group is placed open 
drain ( corrugated rubber drain)

EXCLUSION CRITERIA:
Ÿ Age <18yrs
Ÿ Pregnant women
Ÿ Lactating mothers
Ÿ Female patients with gynecological disease
Ÿ Acute abdomen managed by conservative methods

Indications
Ÿ To remove existing collection of blood or pus
Ÿ To prevent build up of normal body uids
Ÿ To prevent potentially life threatening complications

Passive Drains
The pressure difference between inside and outside the wound along 
with capillary action and gravity forces the uid out of the 
wound.[3][4]

Open Drain
Drains provide a conduit through which uids drain .eg Corrugated 
rubber drain Penrose drain Sump drain

Closed Drain
Closed drains act by capillary action or by gravity. Robinson tube drain 
Intercostal chest tube Ventriculo peritoneal shunt

Active Drains
Active drains are connected to a reservoir and exerts a negative force. 
The uid is drained in exchange for negative pressure. The system fails 
to drain once the vacuum is lost.[5][6][7]

I. High Pressure System
Bottled vacuum devices. Redivac

II. Low Pressure System
Jackson pratt
4 channel vacuum devices. Eg. J VAC, Blakes

Drain Insertion
Drains commonly inserted at the end of surgical procedure.
Drains inserted from a separate stab incision and not from the main 
wound.
Ÿ when the drain is attached with the trocar : the trocar is used to 

pierce the wound from inside , the drainage tube is brought from 
inside of the wound , the trocar is detached and stay suture is used 
to x the drain. The drain is connected to suction apparatus only 
after closure of the wound.[8][9]

Ÿ when the drain is not attached to the trocar : The surgeon uses the 
forceps to pierce the abdominal wall  from inside, and a small nick 
is made in the skin with the scalpel and the drain is brought from 
outside.The drain is xed to the skin with stay sutures.

IV. Removal Of Drains
The time to remove a drain varies with the uid to be drained.
Ÿ Draining blood[md]48 to 72 hours.
Ÿ Draining down to a suture line[md]5 to 7 days.
Ÿ Draining a septic cavity[md]until pus ceases to ow, usually in 5 to 

7 days.
Ÿ Don't leave a drain in longer than is necessary, because you run the 

risk that it may erode a vessel. There is seldom any need to leave a 
drain more than a week at the most, except in a very large deep 
abscess, as in the subphrenic space, where you may need to leave 
one in for 10 days. If you remove a drain too early, pus may build 
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ABSTRACT
Background: Drains are routinely used after major abdominal surgeries to drain intraperitoneal collections, and to drain the uid or blood 
collected in the peritoneal cavity after surgeries
Methods: Prospective study on patients undergoing emergency laparotomies for acute abdomen in Department of Post graduate surgery , 
Jawaharlal Nehru medical college Bhagalpur are placed open and closed drains, are followed up with necessary investigations.
Result: In our study 30 emergency laparotomies open drainage with corrugated rubber drain and 30 emergency laparotomies closed tube drains 
were placed and the results were compared
Conclusion: The incidence of infection, pain, hospital stay, post operative morbidity is not signicantly altered in open and closed drainage 
system.
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up and seek to discharge itself elsewhere.[10][11]

If a drain is long, shorten it progressively over several days before you 
remove it. Shorten it by pulling it out, not by cutting it off. Place a 
safety pin through it and tape this to the patient's skin.

V. INVESTIGATIONS  
 X Ray Chest & Abdomen
Ÿ Fracture lower ribs show that there has been an injury which has 

the potential to damage the liver or spleen,
Ÿ Pelvic fractures indicate potential injury to pelvic organs.
Ÿ Obliteration of a psoas shadow, and fractures of the bodies, or 

transverse processes, of the upper lumbar vertebrae are markers of 
signicant retroperitoneal trauma.

Ÿ The X-ray may show a diaphragmatic rupture, or it may 
demonstrate free

Ÿ intraperitoneal or retroperitoneal gas, thus conrming a breach in 
the gastrointestinal tract.

Intravenous Urogram (Ivu) provides some assessment of the severity 
of the damage to a kidney, but more importantly conrms both the 
presence and the function of the contralateral kidney.

CT Scanning
Ÿ Excellent modality for imaging solid organs and the 

retroperitoneum.
Ÿ Contrast CT gives valuable information not only on the anatomical 

damage to the liver, spleen, kidney or pancreas, but also 
information on renal function, major vessel damage and the 
presence of arterial bleeding into a haematoma.

Ÿ Better modality than an IVU in renal trauma.
Ÿ Serial CT appearance of solid organ damage is an increasingly 

useful predictor of the untreated outcome of an injury, and thus 
inuences the balance between laparotomy and continued 
conservative management. [12][13]

Ÿ It may also indicate situations where it is possible to stop the 
haemorrhage by selective embolization, and avoid surgical 
intervention. Embolization occludes the vessels at the site of 
haemorrhage, whereas surgical ligation of the main feeding artery 
does not take into account any additional collateral inow.

Peritoneal Lavage
A small open incision under local anaesthesia is now preferred.This 
makes the procedure more invasive, more difcult in the obese, and 
less applicable in a child who may not tolerate it under local 
anaesthesia. More information will be obtained by a laparoscopy 
which in turn is even more invasive.

The concept of peritoneal lavage overlooks the potential for bleeding 
to be self-limiting, and many surgeons believe it leads to unnecessary 
intervention if laparotomy automatically follows a 'positive' test for 
red blood cells (RBCs).[14][15]

A 'positive' test for white blood cells (WBCs) is more signicant as it 
indicates peritoneal contamination from damage to the gastrointestinal 
tract.

The patient should already have a nasogastric tube and urinary catheter 
in situ before a diagnostic peritoneal lavage is undertaken.

A 5-cm vertical incision is made under local anaesthetic, centred one-
third of the way from umbilicus to xiphisternum, and is deepened down 
to peritoneum, which is then incised under direct vision.[16]

A dialysis catheter is inserted and 10 mL/kg body weight of warmed 
normal saline (to a maximum of 1L) is run into the peritoneal cavity. 
After 5–10 minutes the lavage solution is drained and examined 
microscopically.[17]

A 'positive' result is:
Ÿ RBCs > 100 000 per mL; or
Ÿ WBCs > 500 per mL.
Ÿ Gut contents visible on microscopy, or a Gram stain which 

demonstrates bacteria, also demonstrate a breach of the 
gastrointestinal tract.

Laparotomy For Trauma
Signicant intra-abdominal trauma can sometimes be managed more 
appropriately in a non-operative manner.

In cases where the surgeon decides on an emergency laparotomy, 
consideration must be given to other potential injuries. For Example
Ÿ An apparently minor chest injury with an undetected small 

pneumothorax, may convert to a tension pneumothorax from the 
positive-pressure ventilation during a laparotomy. A chest drain 
should be inserted prior to induction of anaesthesia if this is felt to 
be a risk.

Ÿ An associated head injury must not be overlooked, and 
neurological monitoring will be difcult during anaesthesia.

Ÿ If a cervical spine injury cannot be excluded, the neck must be 
adequately immobilized during the laparotomy.

Ÿ A midline incision is the most appropriate in almost every 
circumstance in which an emergency laparotomy is indicated. 
Blood, or intestinal contents, may be encountered on opening the 
peritoneum, but a 'clean' peritoneal cavity does not exclude a 
signicant injury.

Ÿ A perforation can easily be missed, and a careful inspection of the 
whole gastrointestinal tract is essential.

Ÿ A large collection of blood usually indicates damage to the spleen 
or liver, or to a vessel in the mesentery or omentum.

Ÿ The rst priority is haemorrhage control, followed by a thorough 
exploration to evaluate other injuries.

Complications Of Laparotomy
Ÿ Seroma
Ÿ Hematoma
Ÿ Surgical site Infection (supercial and deep infection)
Ÿ Wound dehiscence
Ÿ Stitch abscess
Ÿ Wound evisceration
Ÿ Incisional hernia
Ÿ Unsightly scar.

V.  RESULTS
Age Wise Distribution Of Closed And Open Drains

Sexwise Distribution Of Open And Closed Drains

Mean Age In Open And Closed Drains

Fluid Drained Open

Fluid Drained Closed

Infection Results In Open And Closed Drains Infection Vs Drain

Results Of Soakage In Open And Closed Drains Soakage Drain

Results Of Pain Due To Drains   Pain Vs Drain
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Drain open closed Total chi sq p value
20-40 16 19 35 0.6 0.4 not signicant
41-60 14 11 25

30 30 60

Drain open closed Total chi sq p value
male 27 24 51 1.18 0.2 not signicant
female 3 6 9

30 30 60

Drain Mean Age

open 41.4

closed 38.63

open
pod1 4.53 G pads
pod2 2.7 G pads
pod3 1.23 G pads

closed
pod1 356.67 ml
pod2 225.33 ml
pod3 118.33 ml

Drain open closed Total chi sq p value
nil 18 23 41 1.93 0.1 not signicant
yes 12 7 19

30 30 60

Drain open closed Total chi sq p value
nil 1 29 30 52.27 0.00 signicant
yes 29 1 30

30 30 60

Drain open closed Total
nil 18 18 36



Results Of Causes Of Emergency Laparotomy Diagnosis

Mean Hospital Stay

IV. DISCUSSION
Ÿ There is insufcient evidence from randomised controlled trials 

(RCTs) to support the routine use of closed suction drainage in 
general surgery (emergency surgery). Further RCTs with larger 
patient numbers are required for different operations before 
denite conclusions can be made for all types of operations. 
[18][19][20]

Ÿ Despite the paucity of clinical evidence demonstrating any benet 
supporting their use, drains continue to be placed after emergency 
procedures.[21][22]

Ÿ The routine use of drains may be abandoned in uncomplicated 
thyroid surgery.[23]

Ÿ The optimal time to remove drains after abdominal surgery varies.
Ÿ Pelvic drainage may act as an early detector of anastomotic leaks 

and reduce the need for re-operation in selected patients 
undergoing rectal cancer surgery. [24][25].However, others 
consider that leaks usually occur after drains have been removed 
and that they are not useful in this way.

Ÿ Drain use after elective laparoscopic cholecystectomy increases 
wound infection rates and delays hospital discharge.[26] Evidence 
to support the use of drain after the following procedures could not 
be found:

1. Laparoscopic cholecystectomy
2. Open cholecystectomy
Ÿ Evidence for drains reducing infection and haematoma formation 

after breast surgery is inconsistent.[27]
Ÿ Many gastrointestinal operations can be performed safely without 

prophylactic drainage. Drains should be omitted after hepatic, 
colonic or rectal resection with primary anastomosis and 
appendectomy for any stage of appendicitis.[28][29]

Ÿ A retrospective review found that even the complicated 
appendicitis (with secondary peritonitis and sepsis) in the modern 
era of antibiotics does not necessitate the use of prophylactic drain 
placement which, at times, may even prove counterproductive. 
[30]

Ÿ Prophylactic drainage is indicated after esophageal resection and 
total gastrectomy. For many other gastrointestinal procedures 
(especially involving the upper gastrointestinal tract) there is a 
need for more research to clarify the value of prophylactic 
drainage.[31]

Ÿ There is insufcient evidence showing that routine drainage after 
colorectal anastomoses prevents anastomotic and other 
complications. Damage may be caused by mechanical pressure or 

suction and drains may even induce an anastomotic leak.[32]
Ÿ Drains are not a substitute for good surgical technique.
Ÿ In our study 30 emergency laparotomies open drainage with 

corrugated rubber drain and 30 emergency laparotomies closed 
tube drains were placed and the results were compared.

Ÿ Emergency Laparotomies were common in 20-40 years age group 
which constitutes 58% ,and 41-60 years constitutes 42 % of 
laparotomies.

Ÿ The incidence of emergency laparotomy was higher in males .M:F 
ratio is 5.5 :1

Ÿ Amount of uid drained can be measured well in closed drainage 
but can be measured by number of pads soaked in open drainage.

Ÿ Mean age of open drainage is 41.4 years and closed drainage is 
38.6

Ÿ Infection rates were slightly higher in open drainage with 40% and 
closed drainage is 15% but p value is 0.1 and statistically not 
signicant

Ÿ The incidence of wound soakage and patient discomfort is higher 
in open drainage system.

Ÿ The incidence of pain is equally distributed in both the groups
Ÿ The mean hospital stay is 10.93 days in open drainage and 10.3 in 

closed drainage

CONCLUSION
From the above mentioned study in emergency laparotomies we came 
to the conclusion that the incidence of infection, pain, hospital stay, 
post operative morbidity is not signicantly altered in open and closed 
drainage system.
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yes 12 12 24
30 30 60

Drain_R Frequency Percent
open ADHESIVE OBSTRUCTION 1 3.3

APPENDICULAR ABSCESS 4 13.3
BLUNT INJURY ABDOMEN 2 6.7
DU PERFORATION 12 40
GASTRIC PERFORATION 2 6.7
ILEAL PERFORATION 2 6.7
INTESTINAL OBSTRUCTION 4 13.3
OBSTRUCTED HERNIA 1 3.3
PENETRATING INJURY 
ABDOMEN

1 3.3

SUBACUTE OBSTRUCTION 1 3.3
Total 30 100

closed ADHESIVE COLIC 1 3.3
APPENDICULAR ABSCESS 2 6.7
BLUNT INJURY ABDOMEN 3 10
DU PERFORATION 14 46.7
GASTRIC PERFORATION 2 6.7
ILEAL PERFORATION 3 10
INTESTINAL OBSTRUCTION 3 10
SIGMOID VOLVULUS 1 3.3
STAB INJURY 1 3.3
Total 30 100

Drain Mean stay
open 10.97
closed 10.3


