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ABSTRACT 
Aim: The aim of this study is to achieve haemostasis in splenic injury caused during abdominal surgeries secondary to 
misplaced traction and tension on the spleen while splenic flexure mobilization through this technique in order to avoid 
splenectomy and direct splenic suturing (due to friability of spleen). 
Materials And Methods: This is a retrospective study undertaken on the patients undergoing abdominal surgeries where 
bleeding from lacerations (splenic capsule and parenchymal tears) in the spleen during colonic mobilization was near totally 
stopped using this technique. The final outcome was then analysed in detail. 
Results: Using this technique, near total haemostasis was achieved in all the patients having splenic capsular and 
parenchymal tears while mobilisation of splenic flexure during abdominal surgeries. 

Conclusion: This technique was easy to perform and done in very short time. It gives us mean observation time of 45 
minutes (while the primary procedure is been performed and completed) to check the achievement of haemostasis. In every 
case it has proved to be successful in achieving near total haemostasis immediately. 
This is an open access journal,  and articles are distributed under the terms of the Creative Commons Attribution‑ Non 
Commercial‑Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non‑commercially, as 
long as appropriate credit is given and the new creations are licensed under the identical terms. 

 

INTRODUCTION 

INCIDENCE 

Iatrogenic injury to the spleen is a common 

complication of abdominal surgery but the extent of 

the problem is often under-estimated, which may be 

due to failure to report splenic injury on the operation 

note or inaccurate recording of the indication for 
splenectomy. Splenectomy for iatrogenic injury may 

be recorded as being part of a radical cancer 

procedure or to facilitate exposure in procedures for 

benign lesions.12  Iatrogenic splenic trauma has been 

reported as the cause of 9-40% of all 

splenectomies.4,14-16 

 

Incidence of iatrogenic splenic injury during 

different surgical procedures are as follows 

 Gastro-oesophageal operations (vagotomy, 

gastrectomy, trans-hiatal oesophagectomy, anti-
reflux procedures) 2-9%, 

 Splenic flexure mobilization 2-8%1,  

 Vascular operations (abdominal aortic 

aneurysm repairs, thoracoabdominal aneurysm 

repair, left renal artery bypass, and 

reconstruction of the proximal abdominal aorta 

and its major branches) 0.5-5%,  

 Left nephrectomy 1.4-24%, and  

 Bariatric surgery 3%2,3,5,7,8,16-26  

Rarely, spleen gets damaged during drainage of 

subphrenic abscess, gynaecological operations due to 

traction during omentectomy, left sided 

thoracocentesis, percutaneous renal biopsy, 

percutaneous nephrolithotomy and adrenalectomy. 

 

SPLEENIC FLEXURE MOBILISATION 

Mobilization of the splenic flexure is best performed 

by the surgeon operating from the right side of the 

patient with first assistant standing between the 
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patient’s legs, which maximizes his view and ability 

to assist. A second assistant on the left side of the 

retracts the wound and the left costal margin. It is for 

this part of the operation that the incision in the upper 

part of wound should be adequate. 
 

The first three steps in the mobilization are:  

1. Release of omental adhesions to the anterior 

border of spleen.  

2. Release of omental adhesions to the left 

paracolic gutter at the level of lower pole of 

spleen.  

3. Division of peritoneum between the colon and 

the lower border of spleen.  

These three manoeuvres release the spleen and 

effectively prevent traction injury to splenic capsule.  

It is important not to pull down on the descending 
colon because this can result in splenic injury , 

instead the thrust of dissection is upwards towards 

the splenic flexure. One must remember that the 

spleno-colic ligament is often quite thick and may 

require division between clamps and transfixing 

suture ligation. Corman suggests putting only one 

clamp on the splenic side to avoid tearing the splenic 

capsule and dividing the spleno-colic ligament on the 

flexure side.34 If the splenic flexure is difficult to 

expose, it is helpful to enter the lesser sac in the 

midline and approach the spleno-colic ligament from 
both the sides, along the left transverse colon from 

within the lesser sac and along the descending colon 

in the retroperitoneum.  

 

TECHNIQUE OF ACHIEVING HAEMOSTASIS 

IN SPLEENIC INJURY 

While mobilising the splenic flexure of the colon 

during abdominal surgeries, spleen may get injured 

in the form of lacerations which may range from 

splenic capsular tear on the tip to up to variable 

degree of parenchymal transaction from which 

continuous oozing occurs . In order to achieve 
haemostasis due to such injuries this easy technique 

can be applied immediately in which, two similar 

adjacent sutures, using silk round bodied, are applied , 

of which one bite is taken on to the diaphragmatic 

peritoneum lying just above the splenic injury and 

another bite is taken on to the peripancreatic tissue. A 

hygroscopic material such as Abgel is placed over 

the splenic wound. The two ends of the suture are 

then tied and tightened in a manner such that the 

diaphragmatic peritoneum gets approximated to the 

peripancreatic tissue causing pressure over the 

bleeding wound of the spleen, against the chest wall 

resulting in haemostasis, called the splenic 

tamponade. This procedure is done immediately as 

the injury occurs, in between the primary procedure, 
so that by the time the primary surgery gets 

completed, we can assess the achievement of 

haemostasis from the splenic wound by splenic 

tamponade. We get the mean observation time of 

about 45 minutes. 

 

MATERIALS AND METHODS 

It is a retrospective study of cases of abdominal 

surgeries operated by a single surgeon in the years 

from 2013 to 2018 where the bleeding from splenic 

injuries occurring while mobilization of the splenic 

flexure of the colon during abdominal surgeries was 
controlled near totally with this new technique. 

Total four patients had splenic injury , all of them 

occurred during left colonic flexure mobilisation 

while performing abdominal surgeries. 

The size of splenic injury was in the form of 

lacerations ranging from simple splenic capsular tear 

to up to variable degree of parenchymal transaction. 

The mean observation time after applying this 

technique was 45 minutes which was the time 

required to perform and complete the primary 

abdominal procedure. 

 

INCLUSION CRITERIA 

 Partial splenic polar lacerations and tears. 

 Hemodynamic stability of the patient. 

 Absence of intraperitoneal infection. 

 

EXCLUSION CRITERIA 

 Major splenic injury i.e. Hilar injury/complete 

transaction. 

 Pre-existing splenic disease. 

 Hemodynamic instability of the patient. 

 Presence of intraperitoneal infection. 

 Multiple intra-abdominal lesions. 

 

RESULTS 

Using this technique, near total haemostasis was 

achieved in all the patients omitting the need of 

suturing (due to friability of spleen) and splenectomy 

having splenic capsular and parenchymal tears while 

mobilisation of splenic flexure during abdominal 

surgeries. 
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INJU INJUE RIPTION OF INJURY 

I Haematoma 

Laceration 

Subcapsular, <10% surface area 

Capsular, <1cm parenchymal depth 

II Haematoma 

Laceration 

Subcapsular, 10%-50% surface area; intraparenchymal, <5cm in diameter 

Capsular tear, 1-3cm parenchymal depth that does not involve a trabecular vessel 

III Haematoma 

 

Laceration 

Subcapsular, >50% surface area or expanding; ruptured subcapsular or parenchymal h

aematoma; intraparenchymal haematoma >/=5cm or expanding 

>3cm parenchymal depth or involving trabecular vessels 

IV Laceration Laceration involving segmental or hilar vessels producing major devascularisation(>25

% of spleen) 

V Hematoma 

Laceration 

Completely shattered spleen 

Hilar vascular injury devascularizes spleen 
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ASST Spleen Injury Scale 

 PROTOCOL BASED ON TYPE OF INJURY [20] 

Grade I Haemostatic agents alone (Fibrin glue, resorbable collagen platelets, resorbable gauze) 

Grade II Haemostatic agents, or splenorrhaphy/ omentoplasty or mesh enclosure 

Grade III Splenorrhaphy/mesh enclosure 

Grade IV Anatomic splenic resection, ligation of main/ polar segmental arteries, subtotal splenectomy 

Grade V Intra-omental auto transplantation/Splenectomy 

 

DISSCUSSION 

MECHANISM OF INJURY TO SPLEEN  

The spleen is rather firmly attached in the left upper 
quadrant by eight ligaments or peritoneal 

reflections:27  

1. Gastro-splenic (containing short gastric blood 

vessels)  

2. Spleno-renal (containing splenic blood vessels)  

3. Spleno-phrenic  

4. Spleno-colic  

5. Pre-splenic folds  

6. Pancreatico-splenic  

7. Phrenico-colic  

8. Pancreatico- colic 
Splenic injury may occur in following ways: Traction, 

application of retractors or directly by the surgeon’s 

instruments.12 Traction is the commonest 

mechanism of injury. Excessive manipulation of 

perisplenic peritoneal folds result in tear of splenic 

capsule and / or pedicle. Spleen is at a high risk for 

accidental injury during operations performed in the 

left hypochondrium and inadvertent traction during 

mobilization of stomach, omentum and splenic 

flexure are commonest surgical mistakes leading to 

avulsion of peritoneal attachments. The use of 

retractors can also cause injury to the spleen, either 
directly or indirectly through excessive traction on 

the abdominal wall.18 Direct injury to the spleen by 

the operating surgeon, although possible, is rarely 

reported. 

 

TYPES OF INJURIES  

Capsular tears, lacerations, avulsions and subcapsular 

haematomas are the injuries most frequently 

encountered at the lower pole of spleen while 

mobilising splenic flexure of colon. Most injuries are 

caused by traction on peritoneal attachments at the 
lower pole. 

 

 ASST SPLEEN INJURY SCALE 

 SPLENIC INJURIES AND THEIR 

MANAGEMENTS 
Of 13 897 colectomies, we identified 59 splenic 

injuries (0.42%). Of these, 33 (56%) were in men; 

there was a median age of 68 years (range, 30-93 

years) and a median body mass index of 25.5 (range, 

15-54). Most splenic injuries had splenic flexure 

mobilization (90%) and 6 (10%) occurred without 
splenic flexure mobilization. Thirty seven injuries 

(63%) occurred during elective surgery, and 5 (8.4%) 

occurred during minimally invasive surgery.3  

Injury was successfully managed by primary repair 

in 10 (17%), splenorrhaphy in 4 (7%), and 

splenectomy in 45 cases (76%). Four injuries (7%) 
were unrecognized and resulted in reoperation and 

splenectomy. Multiple attempts at splenic salvage 

were performed in 30 (51%); of these, 21 (70%) 

required splenectomy. More than 2 attempts at 

salvage was associated with splenectomy (P=.03). 

The 30-day major morbidity and mortality rates were 

34% and 17%, respectively.36The need for managing 

splenic injuries should never be underestimated. As 

neglecting splenic injuries may lead to the need of re-

operations and eventually may lead to the need of 

partial or total splenectomies.This technique of 
achieving haemostasis by splenic tamponade is a 

very easy , less time consuming ,less resourceful and 

reversible technique doing the necessary job of 

controlling bleeding from splenic wounds near totally. 

Above all this minor procedure gives us the time for 

observation by which we can check the haemostasis 

before closing the abdomen after completing the 

primary procedure (mean observation time of 45 

minutes). 

 

FACTORS PREDISPOSING TO IATROGENIC 

SPLENIC TRAUMA 

1. INADEQUATE INCISION LEADING TO 

POOR EXPOSURE 

Poor exposure with a ‘inadequate’ incision is a 

contributing factor to splenic injury.3,13 In the case 

of a left nephrectomy, the risk of splenic injury is 

much higher with a transperitoneal compared with an 

extraperitoneal approach.19  

 

2. INDICATION FOR SURGERY 

Splenic injury is more likely if the indication for 

surgery is malignant disease of left kidney, with a 
large growth on the upper pole.19,20 Similarly, 

mobilization of a densely adhered splenic flexure 

may give rise to accidental splenic trauma.17 

 

3. ADHESIONS 

Risk of splenic injury is significantly higher if the 

patient has had previous abdominal surgery, 

particularly in the left upper quadrant.16,29-31 This 

increased risk is due to the development of dense 

adhesions in the left upper quadrant of the abdomen. 

Traction on various structures indirectly causes 

traction on the splenic capsule, through these 
adhesions, resulting in splenic injury. Difficult 

dissection of these adhesions to obtain exposure and 
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to free structures may also result in direct injury to 

the spleen.12  

 

4. SPLENOMEGALY DUE TO ANY CAUSE 

Excessive manipulation causes splenic lacerations 
rather than splenic pathology but, splenic pathology 

does contribute in iatrogenic splenic injury. For 

example a large spleen will be a contributing factor 

as it will come in way of other procedures and is 

more likely to be damaged . Similarly, splenomegaly 

as a result of portal hypertension is more likely to get 

injured, not only due to its size and vascularity but 

also due to traction/retraction trauma to its various 

(e.g. to diaphragm, to retroperitoneum) vascular 

adhesions. Tendency of congestive/infective 

splenomegaly to rupture with even insignificant 

trauma is well known. 
 

5. MORBID OBESITY AND DISEASES 

Obesity, with its attendant inadequate exposure and 

non-resilient parietal reflections, leads to increased 

risk of inadvertent splenic trauma.32 Increased 

friability of the spleen secondary to degenerative 

vascular disease, as well as lack of rib elasticity, 

leading to over vigorous retraction of the left costal 

margin, gives rise to increased incidence of 

iatrogenic splenic injury in elderly patients.29,30,33  

 

PREVENTION  

APPROPRIATE INCISION 

An inadequate incision is more likely to result in 

traction to various splenic folds leading to capsular or 

hilar tears.3 A thoraco-abdominal incision can be 

planned, instead of a abdominal incision alone, for a 

difficult time and consuming left hypochondrium 

surgical procedure. “Big surgeons make big (correct) 

incision”, holds true even today in the era of modern 

surgery. 

 

OPTIMUM VISULISATION 
Surgeons have positioned the patients in a modified 

lithotomy position and stood between the legs of the 

patient in an attempt to optimize visualization, while 

mobilizing splenic flexure of colon.17 Use of fiber-

optic light cable can optimize illumination of the 

operation field 

 

AVOID UNNECCESARY TRACTION 

By ensuring proper direction of traction in operations 

in the left hypochondrium accidental splenic trauma 

can be avoided.  
By keeping a large moist pack behind the spleen, 

traction over spleen when required should be 

minimized.32  

Medial traction on the spleno-omental and spleno-

gastric bands and downward traction on the spleno-

colic band should be avoided.37 

 

 

CONTROLLED USE OF CORRECT 

RETRACTORS 

Judicious and gentle use of self-retaining subcostal 

and manual retractors should be done to avoid 

iatrogenic trauma to spleen.5,8 
Use of rigid retractors must be avoided in re-

operations especially in elderly people, or where 

there is suspicion of intrinsic splenic 

abnormality.18,33 

 

CONCLUSION 

This technique was easy to perform and done in very 

short time. It gives us mean observation time of 45 

minutes (while the primary procedure is been 

performed and completed) to check the achievement 

of haemostasis. In every case it has proved to be 

successful in achieving near total haemostasis 
immediately. Benefit of this technique is that it omits 

the need of splenic suturing which is difficult and 

often unsuccessful due to friability of the splenic 

tissue. Also haemostasis is achieved at once so 

splenectomy is not required which itself turns out to 

be major procedure. Besides being easy this 

procedure is less time consuming, less resourceful 

and reversible without causing any damage to the 

vital tissues , as removing the sutures at any desired 

point would undo the procedure. 
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