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                             INTRODUCTION 

 

Normal  Intra abdominal  pressure (IAP) ranges from subatmospheric to  

0 mmhg  . The development of  ACS requires acute and rapid elevation of IAP. 

Slow increase in the intra abdominal pressure can be seen with obesity ,ascitis, 

peritoneal  dialysis  and pregnancy . In these situations the abdominal wall is able 

to accommodate  large amounts of peritoneal fluid leading to a new normal  IAP  

for those patients . Some pulmonary and cardiac  dysfunction may be seen in 

these patients secondary to elevated intra abdominal pressure  (Coomb's ,2006).  

Elevation of intra abdominal pressure causes a ripple effect throughout  

the body by causing direct pressure  effects on intra abdominal and intra thoracic 
contents . The cardiovascular , pulmonary , splanchnic , renal and intra cranial 
systems are most affected . Organ dysfunction severity is proportional to the level 
of IAP elevation . Increased IAP leads to inferior vena cava (IVC) compression , 
increased pleural pressure and increased thoracic pressure . The combination of 
these factors leads to decreased cardiac output , decreased pre load , increased 
after load and increased central venous pressure (CVP) as well as pulmonary 
capillary wedge pressure (PCWP) .  Increased CVP and PCWP leads to inadequate 
fluid resuscitation as the pressures are falsely elevated due to   intra- abdominal 
hypertension (IAH)   (Kimbal  etal ,2007). 
 
Intra-abdominal pressure (IAP) and its effects on respiration and the abdominal 
contents has been the subject of scientific study since the 19th century. Marey 
hypothesized a reciprocal relationship between intra-thoracic pressure 
and IAP .  Bert obtained pressure measurements from anesthetized animals and 
concluded that diaphragmatic descent caused a rise in IAP, supporting Marey’s 
hypothesis . The potentially profound effect of IAP on organ function was also of 
interest to early investigators. Wendt inferred IAP from rectal measurements and 
noted a progressive decline in urine output with increasing IAP (Emerson ,2004).  
 
Bradley and Bradley  measured renal plasma flow and glomerular filtration rate, 
and monitored pressures in the inferior vena cava and renal veins while 
manipulating IAP, and concluded that the decreased renal plasma flow and 
glomerular filtration rate seen with increased IAP was a function of elevated renal 
venous pressure. Heinricius noted a steady decline in inspired air with respiratory 
failure and death occurring with IAP above 27–46 cmH2O in anesthetized cats and 
guinea pigs (Bradley & Bradely 2007).  
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Emerson, following a series of elaborate experiments, concluded that excessive 
IAP diminished venous return to the heart, resulting in cardiovascular failure. 
Coombs   demonstrated the additive effect of hemorrhage and diminished 
circulating blood volume on cardiovascular compromise from elevated IAP. 
Baggot , described the clinical effects of abdominal wound closure under tension 
after a dehiscence or ‘abdominal blow-out’. He cited the example of infant death 
after particularly forcible reductions of abdominal viscera during repair of 
congenital abdominal wall defects (Baggot , 2001) .  

 
The late 90's ushered  a renewed interest in the pathophysiologic effects of 
elevated IAP. Several authors published reports of impaired organ function 
(particularly renal) associated with presumed elevated IAP, with clinical 
improvement after abdominal decompression. Kron etal , reported the first series 
in which IAP was measured and used as a criterion for abdominal decompression, 
followed by improvement in organ function. Kron etal were the first to use the 
phrase ‘abdominal compartment syndrome’ (ACS) (Kron etal, 2002 ). 

 

This clinical spectrum dramatically impacts patient outcome : the end result of 

undetected and untreated intra-abdominal  hypertension is  multisystem organ 

failure including respiratory , renal , central nervous system manifestations and 

ends by  patient death (Wolfe, 2009 ). 

ACS  can be divided into the following 3 categories:    

 Primary or acute ACS  , 

  Secondary ACS  and 

 Chronic  ACS .   (http://www.ememedicine.com/emerg/byname/compartment-syndrome-

abdominal.htm) 

 

IAP can be measured by direct or indirect methods. Though the direct methods 

are quite accurate over all  ranges of IAP, it is impractical and not feasible for 

routine practice. Indirect pressure measurement is done through inferior vena 

cava, gastric, rectal and urinary bladder. However, the simplest and the method 

of choice is the urinary bladder pressure measurement (UBP) using a foley's 

catheter . Definitive management of ACS is based on optimal timing and staging 

of abdominal decompression and early identification of at-risk patients. The 

decision to intervene surgically is based on the clinical decision that improvement 

in organ dysfunction can best be accomplished by abdominal decompression, 

which is the treatment required (Mohapatra etal,2004). 
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                                   Aim of the Work 

 

The aim of this work is to illustrate and recognize the recent trends in 

management of  Abdominal Compartment  Syndrome . 
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                                                      CHAPTER  ONE 

                         Anatomic over view                                  

 

 Surface anatomy of the abdomen is described for descriptive purposes into nine 

regions  formed  by  four  planes which are two horizontal and two sagital planes 

as shown in the diagram  below: 
  
 

                                                                                                (www.Gray'sanatomy : abdomen.com). 

 

The  nine main regions of the abdomen  and their planes are : the epigastrium , 

right and left hypochondrium  in the upper region that is above the subcostal  

plane. The umbilical , right and left lumbar areas are in the middle region below 

the subcostal plane and above the intertubercular plane . Whereas the 

hypogastrium  and right and left iliac areas are below the inter-tubercular plane. 

The transpyloric plane is found at the lower border of L1 lumbar vertebtebrae 

midway between the suprasternal notch and the symphisis pubis.  Whereas the 

subcostal plane is drawn at the level of the lower most limit of the costal margin 

at the level of the body of 3rd lumbar vertebra . The inter or transtubercular plane 

is found passing through the tubercles of the iliac crests situated 5cm  behind the 

anterior superior iliac spine, cutting the body of the 5th lumbar vertebra . The 

lateral sagital planes right and left are drawn from the midinguinal points below 

to the mid clavicular points above   . 

  

http://www.gray'sanatomy/
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There is no deep fascia over the trunk , only superficial fascia . In the lower 

abdomen it forms a superficial fatty layer of Camper and a deep fibrous layer of 

scarpa .The fatty layer is continuous with the superficial fat of the rest of the body 

, but the fibrous layer blends with the deep fascia of the upper thigh , extends  into 

the penis and scrotum (or labia majora), and into the perineum as Colles'  fascia.  

In the perineum it is attached behind the perineal body and posterior margin of 

the  perineal membrane and laterally to the rami of the pubis and ischium ( Hill & 

Horsey   , 2006) . 

                  

 The segmental nerve supply of the abdominal muscles and the overlying skin is 

derived from T7 to L1 . This distribution can be mapped out approximately if it is 

remembered that the umbilicus is supplied by T10 and the groin and scrotum by 

L1  (Ellis   ,2004) . 

 

 

  

   
 

                                                                                   ( www.Atlasanatomy.com , 2009) 

 

 

 

http://www.atlas/
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Muscles of the anterior abdominal wall are the external oblique , the internal 

oblique , the transverse abdominis ,and the rectus abdominis (NB:The  

pyramidalis muscles are frequently abscent and are of no surgical importance) . 

Generally the first three muscles are are attached to the lower ribs and the iliac 

crest . The second and third muscles also arise  from  the lumbar fascia.  As they 

traverse the front of the abdomen they become aponeurotic , and are inserted 

mainly into the linea alba , a band  of fibrous tissue extending in the midline from 

the xiphoid process to the pubis . Before they reach the linea alba they combine to 

form a sheath for the rectus muscle .  Above the umbilicus the  linea alba is 1 to 2 

cm wide , but in its lower part its much narrower . 

External oblique runs mainly downwards forwards and medially , but its upper 

fibers are nearly horizontal . Its lower fibers inserting into the iliac crest , are 

nearly vertical . Its lower free border forms the inguinal ligament which stretches 

from the anterior superior iliac spine to the pubic tubercle . 

Internal oblique runs mainly in a slightly upward and medial  direction , but its 

lowest fibers , which descends to the pubis , are almost vertical . 

The transverse abdominis is the deepest muscle , and runs mainly horizontally , 

although its lowest fibers run downwards along with those of the internal oblique 

as the conjoint tendon . Its deep surface is lined by transversalis fascia ; between 

this and the peritoneum there is a layer of extra peritoneal fat of variable 

thickness. 

Rectus abdomininis lies alongside the linea alba , stretching from the front of the 

pubis inferiorly to the xiphoid process and beyond to the 5th , 6th and 7th costal 

cartilages . Its substance is traversed by three horizontal tendinous intersections , 

one opposite the umbilicus another near the xiphoid , and a third midway 

between these  .  

        Atlas Anatomy, 2009 
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Rectus sheath is formed by the aponeuroses of the external oblique , internal 

oblique and the transverse abdominis , the last two of which are arranged in  a 

somewhat complicated  manner. The anterior sheath is complete from the rib 

margin to the pubis. In its upper three-quarters it is formed by the external 

oblique  and  by the anterior lamina of the internal oblique . In the lower  one-

quarter it is formed by  all three aponeurosis . It is adherent to the tendinuous 

intersections of the rectus muscle . The posterior sheath is formed by the posterior 

lamina of internal oblique and the transverse abdominis  muscle. Some fleshy 

fibers of the transverse Abominis appear in the upper part of the posterior sheath. 

The tendinuous intersections do not extend to the posterior surface of the rectus 

abdominis muscle (Armstrong  etal , 2002) 

 
 
 
 

Anatomy of the abdomen 
         Atlas Anatomy, 2009 

Nerve  supply of the abdominal wall is derived from lower six thoracic nerves 

supplying the rectus abdominis and the external oblique. The internal obliue and 

the transverse abdominis are, in addition, supplied by the iliohypogastric and 

ilioinguinal nerves L1 and L2 . 

 

Arterial supply of the abdominal wall muscles is derived partly from the 

Intercostal  arteries , inferior epigastric artery  from the external illiac  and inferior 
epigastric branch of the internal mammary artery (Baker D

 
& MacDonald IB.,2005) . 

 
 
 
 



10 
 

The abdomen is the largest cavity in the body . It is oval in shape , the extremeties 
of the oval cavity are being directed upward and backward. 
The upper extremety is the diaphragm which extends as a dome over the 
abdomen , so that the cavity extends high into the bony thorax ,reaching on the 
right side on the mammary line to the upper border of the 5th rib ; on the left side 
however it falls below this level by about   2.5cm.  The lower extremety is formed 
by structures which clothe the inner surface of the bony pelvis ,  principally the 
levator ani and the coccygeus on either side .These muscles are sometimes termed 
the diaphragm of the pelvis. The cavity is wider above than below ,  and 
measures more in vertical than in transverse diameter . In order to fascilitate the 
description , it is artificially divided in two parts: the upper and larger part called 
the abdomen proper and the smaller part called pelvis . These two cavities are 
not separated from each other but the limit between them is the superior 
arperture of the lesser pelvis  (Dixon & Brimmingham,  2007) . 

 

The abdomen proper differs from the other great cavities of the body in 

being bounded for the most part by muscles and fasciae , so that it can vary 

in capacity and shape according to the condition of the viscera which it 

contains. In addition to this, the abdomen varies in form and extent with 

age and sex. In the adult male, with moderate distension of the viscera, it is 

oval in shape, but at the same time flattened from before backward. In the 

adult female, with a fully developed pelvis, it is ovoid with the narrower pole 

upward, and in young children it is also ovoid but with the narrower pole 

downward .  

Boundaries : it is bounded in front and at the sides by the abdominal 

muscles and the Iliacus muscles . Behind by the vertebral column and the 

Psoas and Quadratus lumborum muscles , above by the diaphragm and 

below by the plane of the superior aperture of the lesser pelvis. The muscles 

forming the boundaries of the cavity are lined upon their inner surfaces by a 

layer of fascia. 

The abdomen contains the greater part of the digestive tube; some of the 

accessory organs to digestion such as the liver and pancreas. Other organs 

include the spleen , the kidneys , and the suprarenal glands. Most of these 

structures , as well as the wall of the cavity in which they are contained , are 

more or less covered by an extensive and complicated serous membrane, 

the peritoneum. 
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The apertures in the walls of the abdomen :  the apertures in the walls of 

the abdomen, for the transmission of structures to or from it, are, in front, 

the umbilical (in the fetus), for the transmission of the umbilical vessels, the 

allantois, and vitelline duct; above, the vena caval opening, for the 

transmission of the inferior vena cava, the aortic hiatus, for the passage of 

the aorta, azygos vein, and thoracic duct, and the esophageal hiatus, for 

the esophagus and vagi. Below, there are two apertures on either side: one 

for the passage of the femoral vessels and lumboinguinal nerve (illioinguinal 

nerve) , and the other for the transmission of the spermatic cord in the 

male, and the round ligament of the uterus in the female. 

 

Regions : for convenience of description of the viscera, as well as of 

reference to the morbid conditions of the contained parts, the abdomen is 

artificially divided into nine regions by imaginary planes, two horizontal and 

two sagittal , passing through the cavity, the edges of the planes being 

indicated by lines drawn on the surface of the body. Of the horizontal planes 

the upper or transpyloric plane, the lower by a line carried around the trunk 

at the level of a point midway between the transpyloric and the symphysis 

pubis called the intertubercular plane of Cunningham . By means of these 

imaginary planes the abdomen is divided into three zones, which are named 

from above downward the subcostal, umbilical, and hypogastric zones. 

Each of these is further subdivided into three regions by the two sagittal 

planes, which are indicated on the surface by lines drawn vertically through 

points half-way between the anterior superior iliac spines and the symphysis 

pubis as  described before (Barr &  MacIntosh ; 2010) 

The pelvis is that portion of the abdominal cavity which lies below and 

behind a plane passing through the promontory of the sacrum, linea 

terminales of the hip bones, and the pubic crests. It is bounded behind by 

the sacrum, coccyx, Piriformes, and the sacrospinous and sacrotuberous 

ligaments; in front and laterally by the pubis and ischiae and Obturator 

interni; above it communicates with the abdomen proper; below it is closed 

by the Levator  ani and Coccygei and the urogenital diaphragm. The pelvis 

contains the urinary bladder, the sigmoid colon and rectum,a few coils of 

the small intestine, and some of the generative organs. 
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                                                                                                                 www. Atlas of human anatomy. com 

When the anterior abdominal wall is removed, the viscera are partly 

exposed as follows: above and to the right side is the liver, situated chiefly 

under the shelter of the right ribs and their cartilages, but extending across 

the middle line and reaching for some distance below the level of the 

xiphoid process. To the left of the liver is the stomach, from the lower border 

of which an apron-like fold of peritoneum, the greater omentum, descends 

for a varying distance, and obscures to a greater or lesser extent, the other 

viscera. Below it, however, some of the coils of the small intestine can 

generally be seen, while in the right and left iliac regions respectively the 

caecum and the iliac colon are partly exposed. The bladder occupies the 

anterior part of the pelvis, and, if distended, will project above the 

symphysis pubis; the rectum lies in the concavity of the sacrum, but is 

usually obscured by the coils of the small intestine. The sigmoid colon lies 

between the rectum and the bladder . 

When the stomach is followed from left to right it is seen to be continuous 

with the first part of the small intestine, or duodenum, the point of 

continuity being marked by a thickened ring which indicates the position of 

the pyloric valve. The duodenum passes toward the under surface of the 

liver, and then, curving downward, is lost to sight.  

If, however, the greater omentum be thrown upward over the chest, the 

inferior part of the duodenum will be observed passing across the vertebral 

column toward the left side, where it becomes continuous with the coils of 

the jejunum and ileum. These measure some 6 meters in length, and if 

followed downward the ileum will be seen to end in the right iliac fossa by 

opening into the cecum, the commencement of the large intestine. From the 

cecum the large intestine takes an arched course, passing at first upward on 

http://www.atlas/
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the right side, then across the middle line and downward on the left side, 

and forming respectively the ascending transverse, and descending parts of 

the colon. In the pelvis it assumes the form of a loop, the sigmoid colon, and 

ends in the rectum. 

The spleen lies behind the stomach in the left hypochondriac region, and 

may be in part exposed by pulling the stomach over toward the right side 

 ( MacKenzie &  Basmajian,2004 ). 

 
                                                                                                        www.Atlas of Human Anatomy : abdomen.com 

 
The  endothelial lining of the primitive coelomic cavity of the embryo becomes the 
thoracic pleura and the abdominal peritoneum .  Each is invaginated by the 
ingrowing viscera which thus become covered by a serous membrane and to be 
packed snugly into a serous- lined cavity , the visceral and parietal layer 
respectively . In the male the peritoneal cavity is completely closed but in the 
female it is perforated by the openings of the uterine tubes which constitute a 
possible pathway of infection from the exterior . 

 

The glistening appearance of the deep surface of the abdominal wall and of the 

surfaces of the exposed viscera is due to the fact that the former is lined, and the 

latter are more or less completely covered,  by a serous membrane, the 

peritoneum. 

 

The Peritoneum (Tunica Serosa)— is the largest serous membrane in the body, 

and consists, in the male, of a closed sac, a part of which is applied against the 

abdominal parietes, while the remainder is reflected over the contained viscera. In 

the female the peritoneum is not a closed sac, since the free ends of the uterine 

tubes open directly into the peritoneal cavity. The part which lines the parietes is 

http://www.atlas/
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named the parietal portion of the peritoneum; that which is reflected over the 

contained viscera constitutes the visceral portion of the peritoneum. The free 

surface of the membrane is smooth, covered by a layer of flattened mesothelium, 

and lubricated by a small quantity of serous fluid. Hence the viscera can glide 

freely against the wall of the cavity or upon one another with the least possible 

amount of friction. The attached surface is rough, being connected to the viscera 

and inner surface of the parietes by means of areolar tissue, termed the subserous 

areolar tissue. The parietal portion is loosely connected with the fascial lining of 

the abdomen and pelvis, but is more closely adherent to the under surface of the 

diaphragm, and also in the middle line of the abdomen  ( Guyatt  & Watters ,2005). 

The space between the parietal and visceral layers of the peritoneum is named the 

peritoneal cavity; but under normal conditions this cavity is merely a potential 

one, since the parietal and visceral layers are in contact. The peritoneal cavity 

gives off a large diverticulum, the omental bursa, which is situated behind the 

stomach and adjoining structures; the neck of communication between the cavity 

and the bursa is termed the epiploic foramen (foramen of Winslow). Formerly the 

main portion of the cavity was described as the greater sac, and the omental 

bursa as the lesser sac. 

The peritoneum differs from the other serous membranes of the body in 

presenting a much more complex arrangement, and one that can be clearly 

understood only by following the changes which take place in the digestive tube 

during its development (  Guyatt  & Watters  ,2005). 

 

 To trace the membrane from one viscus to another, and from the viscera to the 

parietes, it is necessary to follow its continuity in the vertical and horizontal 

directions, and it will be found simpler to describe the main portion of the cavity 

and the omental bursa separately. 

a) Vertical Disposition of the Main Peritoneal Cavity (greater sac) :  It is 

convenient to trace this from the back of the abdominal wall at the level of the 

umbilicus. On following the peritoneum upward from this level it is seen to be 

reflected around a fibrous cord, the ligamentum teres (obliterated umbilical vein),  

which reaches from the umbilicus to the under surface of the liver.  This reflection 

forms a some what triangular fold,  the  falciform ligament of the liver, attaching 

the upper and anterior surfaces of the liver to the diaphragm and abdominal wall. 

With the exception of the line of attachment of this ligament the peritoneum 
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covers the whole of the under surface of the anterior part of the diaphragm, and 

is continued from it on to the upper surface of the right lobe of the liver as the 

superior layer of the coronary ligament, and on to the upper surface of the left 

lobe as the superior layer of the left triangular ligament of the liver.   Covering 

the upper and anterior surfaces of the liver, it is continued around its sharp 

margin on to the under surface, where it presents the following relations:   It 

covers the under surface of the right lobe and is reflected from the  back part of 

this on to the right suprarenal gland and upper extremity of the right kidney, 

forming in this situation the inferior layer of the coronary ligament ;  a special 

fold, the hepatorenal ligament, is frequently present between the inferior surface 

of the liver and the front of the kidney. From the kidney it is carried downward to 

the duodenum and right colic flexure and medial ward in front of the inferior vena 

cava, where it is continuous with the posterior wall of the omental  bursa  .  

Between the two layers of the coronary ligament there is a large 

triangular surface of the liver devoid of peritoneal covering ; this is named 

the bare area of the liver, and is attached to the diaphragm by areolar 

tissue. Toward the right margin of the liver the two layers of the coronary 

ligament gradually approach each other, and ultimately fuse to form a 

small triangular fold connecting the right lobe of the liver to the 

diaphragm, and named the right triangular ligament of the liver. The 

apex of the triangular bare area corresponds with the point of meeting of 

the two layers of the coronary ligament, its base with the fossa for the 

inferior vena cava.  It covers the lower surface of the quadrate lobe,  the 

under and lateral surfaces of the gall-bladder, and the under surface and 

posterior border of the left lobe; it is then reflected from the upper surface 

of the left lobe to the diaphragm as the inferior layer of the left triangular 

ligament,  and from the porta of the liver and the fossa for the ductus 

venosus to the lesser curvature of the stomach and the first 2.5 cm of the 

duodenum as the anterior layer of the hepatogastric and hepatoduodenal 

ligaments, which together constitute the lesser omentum.  If this layer of 

the lesser omentum be followed to the right it will be found to turn around 

the hepatic artery, bile duct, and portal vein, and become continuous with 

the anterior wall of the omental bursa, forming a free folded edge of 

peritoneum. Traced downward, it covers the antero-superior surface of the 

stomach and the commencement of the duodenum, and is carried down 

into a large free fold, known as the gastrocolic ligament or greater 


