General Surgery—Hernias
Hernias

A hernia is an abnormal protrusion of intra-abdominal tissue through fascial defect in the abdominal wall.  There is either an increase in intra-abdominal pressure or weakness in the abdominal wall.  In adults, hernias are covered by skin and subcutaneous tissue.  Generally, a hernia is composed of covering tissues, a peritoneal sac, omentum, and intra-abdominal viscera.  About 75% of hernias occur in the groin; indirect inguinal hernia, direct inguinal hernia, and femoral hernias.  Incisional (commonly caused by infection) and ventral hernias comprise 10%, umbilical 3%, and others (diaphragmatic, hiatal) 3%.  Recurrence of hernias is common after surgical repair but surgery is the only definitive treatment of a hernia (herniorrhaphy).  A hernia is the most common cause of a small bowel obstruction in the virgin abdomen.    

Types of Hernia
1) Reducible hernia – when the contents of the sac return to the abdomen spontaneously or when manual pressure is applied.  Can also apply ice or lay down.
2) Irreducible (incarcerated) hernia – contents cannot be returned to the abdomen, usually because a narrow neck traps them.  Incarceration does not imply obstruction, inflammation, or ischemia of herniated organs.  Incarceration only means that the contents cannot return to the abdomen.  The small bowel may still be viable in incarceration.  Must have incarceration to have strangulation though.  

3) Strangulated hernia – contents were incarcerated and subsequently the blood supply was comprised causing gangrene of the contents of the sac.  Surgical emergency!  Never reduce a strangulated hernia.  
4) Richter hernia – an uncommon and dangerous type of hernia.  Only part of the circumference of the bowel becomes incarcerated or strangulated in the fascial defect.  A strangulated Richter hernia may spontaneously reduce and gangrenous intestine may be overlooked during surgery.  The bowel will subsequently perforate and peritonitis will occur.  
Statistics

1) In US, 96% of groin hernias are inguinal, 4% femoral – inguinal hernias can be bilateral in about 20% of cases.  

2) The most common hernia in both sexes is the indirect inguinal hernia
3) The male-to-female ratio is 9:1 for inguinal hernias and 1:3 for femoral hernias
Hernias of the Groin – Anatomical Landmarks

1) Abdominal wall – skin, subcutaneous fat, Scarpa’s fascia, external oblique, internal oblique, transverse abdominus muscle, pre-peritoneal fat, and peritoneum.  Ventral hernias must push through all these layers.  SEE FIGURE 1  

2) Hesselbach’s triangle – anatomic landmark bounded by the inguinal ligament inferiorly, the inferior epigastric vessels laterally, and the rectus abdominal muscle medially.  The internal ring is lateral to the inferior epigastric vessels; therefore, the inguinal ring is not in Hesselbach’s triangle.  Weakness or a defect in the transversalis fascia, which forms the floor of the triangle, results in a direct inguinal hernia; therefore, direct hernias come out of Hesselbach’s triangle.  Indirect hernia passes lateral to inferior epigastric vessels (outside the triangle).  SEE FIGURE 2.
Causes

Congenital, collagen dysfunction or deficiency, iatrogenic, physiologic, and any condition that chronically increases intra-abdominal pressure will cause a hernia.  Marked obesity, abdominal strain from heavy exercise or lifting, cough, constipation, prostatism with straining on micturition, cirrhosis with ascites, pregnancy, chronically enlarged pelvic organs result in chronically increased intra-abdominal pressure
Inguinal Hernias

Direct inguinal hernia results from “acquired” weakness of the transversalis fascia of Hesselbach’s triangle.  The hernia breaches medial to the inferior epigastric vessels.  The direct inguinal hernia exits the external inguinal ring only.  

Indirect inguinal hernia results when “congenital” obliteration of processus vaginalis fails to occur.  In males the spermatic cord falls through the processus vaginalis; in women, it is the round ligament.  Resultant hernia sac passes through internal inguinal ring (defect in transversalis fascia halfway between anterior iliac spine and pubic tubercle).  A hernia that passes fully into the scrotum is known as a complete hernia; therefore a hernia that descends into the scrotum must be indirect.  A sliding inguinal hernia is an indirect hernia in which the wall of a viscus forms a portion of the hernia sac, usually sigmoid colon, cecum, ovary, or bladder.  
Clinical Manifestations and Diagnosis of Inguinal Hernias
1) Most hernias produce no symptoms until the patient notices a lump or swelling in groin, though some patients may describe a sudden pain and bulge that occurred while lifting or straining.  Assess for history of lifting heavy objects, previous history of hernias or repair of hernias, chronic cough, pregnancy, obesity, and malignancy.

2) May complain of a dragging sensation and, particularly with indirect inguinal hernias, radiation of pain into the scrotum – the scrotum will not transilluminate if there is a hernia
3) As the hernia enlarges, it is likely to produce a sense of discomfort or aching pain and the patient must lie down to reduce the hernia – constant pain is more likely an incarceration.  Colicky pain that waxes and wanes is strangulation.  Patient with either that suddenly has no pain signifies dead bowel.

4) Examination of groin reveals a mass that may or may not be reducible.  Examine patient both supine and standing, also with Valsalva.

5) In males, external (superficial) inguinal ring identified by invaginating the scrotum and palpating with index finger just above a lateral to pubic tubercle – tissue must be felt protruding into the inguinal canal during coughing in order for a hernia to be diagnosed.  In an indirect hernia, the posterior wall of the inguinal canal is firm and resistant and hernia protrudes at tip of examining finger; while in direct hernia the posterior wall is relaxed or absent and hernia protrudes against side of examining finger.

6) Inguinal US while supine and standing with Valsalva has excellent diagnostic yield.
7) When examining irreducible hernia, look for local tenderness, discoloration, edema, fever, and signs of small bowel obstruction – immediate surgical consult; restore bowel if viable or remove it.
Femoral Hernia


A femoral hernia results from an acquired protrusion of peritoneal sac through the femoral ring.  The hernia passes beneath the inguinal ligament into the upper thigh.  Femoral hernias are typically asymptomatic and smaller than indirect/direct hernias.  Predisposing anatomic feature is the femoral canal (small empty space between lacunar ligament medially and femoral vein laterally).  The femoral ring in women may become dilated by physical and biochemical changes during pregnancy.  Because its borders are distinct and unyielding, a femoral hernia has the highest risk of incarceration and strangulation of groin hernias.

Clinical Manifestations 
1) Colicky abdominal pain

2) Bulge in the upper medial thigh just below the level of the inguinal ligament
Differential Diagnosis

1) Musculoskeletal groin pain

2) Hematoma following trauma or surgery

3) Hydrocele

4) Varicocele

5) LAD

6) Abscess
Treatment of Groin Hernias

Inguinal hernias should always be repaired unless there are specific contraindications.  The same advice applies to patients of all ages; the complications of incarceration, obstruction, and strangulation are greater threats than are the risks of operation.  Because of possibility of strangulation, an incarcerated, painful, or tender hernia usually requires an emergency operation.

1) Non-operative reduction of incarcerated hernia may first be attempted.  Patient placed with hips elevated and given analgesics/sedation to promote muscle relaxation.  A repair of this hernia may be deferred if hernia mass can be reduced with manipulation without evidence of strangulation.  

2) At surgery, may explore abdomen to make certain that intestine is viable – especially in patient with increased WBCs or clinical signs of peritonitis or if hernia sac contains dark or blood fluid.
3) Goal of all hernia repairs – eliminate peritoneal sac and close fascial defect in abdominal or inguinal wall


Traditional repairs approximate native tissues using permanent sutures.  More recently, permanent mesh has been used with greater frequency to decrease tension on the repairs.  Recurrence rates are 5-10% for femoral and direct hernia repair, and 5-8% for indirect hernia repair.


Surgeons must be familiar with pathways of nerves and blood vessels of the inguinal region to avoid injuring them when repairing groin hernia.
1) Iliohypogastric nerve (T12, L1) – emerges from lateral edge of psoas muscle and travels inside external oblique muscle, emerging medial to external inguinal ring to innervate the suprapubic skin.

2) Ilioinguinal nerve (L1) – parallels iliohypogastric nerve and travels on surface of the spermatic cord to innervate the base of the penis (mons pubis), scrotum (labia majora), and medial thigh.  The ilioinguinal nerve is the most frequently injured in anterior open inguinal hernia repairs.
3) Genitofemoral (L1, L2) and lateral femoral cutaneous nerves (L2, L3) – travel on and lateral to psoas muscle and provide sensation to the scrotum, anterior medial thigh, and lateral thigh

4) Femoral nerve (L2-L4) – travels from lateral edge of psoas and extends lateral to femoral vessels.  It can be injured during laparoscopic or femoral hernia repairs.
5) External iliac artery – travels along medal aspect of the psoas muscle and beneath the inguinal ligament, giving off inferior epigastric artery, which borders medial aspect of the internal inguinal ring.
Umbilical Hernia


The umbilicus is a weak area of the abdomen and a common site of herniation.  Umbilical hernias occur more frequently in women.  Obesity, repeated pregnancies, and ascites exacerbate the problem.  Umbilical hernia in adults is acquired and has no relationship to umbilical hernia in children.


Umbilical hernias are fascial defect at the umbilicus common in infants.  The umbilical ring progressively diminishes in size and eventually closes, thus, fascial defects <1.5cm will close spontaneously.  Repair is indicated in infants with hernia defects >2cm in diameter and in all children with umbilical hernia still present by the age of 4.  The incidence is highest in AA and prematurity.  Protrusion of bowel through the umbilical defect rarely results in incarceration.
Clinical Manifestations

1) Abdominal pain at umbilical region

2) Increased size of mass with increased intra-abdominal pressure

3) Aching or pulling sensation at umbilicus
Treatment

1) Umbilical structures should preserved for cosmetics

2) Small parietal defect closed by loosely placed suture 

3) Those with large parietal defects are managed with a prosthesis in a repair.
Epigastric Hernia


Epigastric hernia is a palpable mass that protrudes through the linea alba about the umbilicus usually secondary to congenital weakness.  Sometimes due to multiple defects.  More common in males and prone to incarceration.
Signs and Symptoms

1) Asymptomatic

2) Mild epigastric pain

3) Tenderness
Treatment

1) Surgical repair

2) Recurrence rate 10-20%
Hiatal Hernia


Hiatal hernia is a defect in the gastroesophageal junction where a portion of the stomach enters the mediastinum.  Two types: paraesophageal (<10%) is when all or part of the stomach herniates into the thorax immediately adjacent and to the left of an undisplaced gastroesophageal junction causing belching, pressure in lower chest after eating.  Heartburn due to GERD is uncommon.  Sliding hernia is when the cardioesophageal junction and stomach fundus are displaced upward into the posterior mediastinum, exposing lower esophageal sphincter to lesser intrathoracic pressure; this causes heartburn, severe regurgitation, pulmonary symptoms, and dysphagia.
Diagnosis

1) Barium x-ray

2) Endoscopy with biopsy to check for Barret’s esophagus

Treatment

1) Paraesophageal – anterior gastropexy where the stomach is tied to the abdominal wall
2) Sliding – surgical repair
Incisional Hernia


Incisional hernia is protrusion of abdominal contents through the fascial defect acquired iatrogenically by incomplete surgical closure of previous abdominal incision.  10% of abdominal operations lead to incisional hernia.  Most develop within 1 year of surgery.  MCC of an incisional hernia is infection.  Laproscopic surgery has decreased incidence of incisional hernias
Risk Factors

1) Previous hernia

2) Male gender

3) Poor surgical technique

4) Wound infection

5) Vertical incisions (c-section)

6) Increasing age

7) Poor nutrition

8) Pulmonary complications

9) Increased abdominal pressure

10) Obesity
Treatment

1) Small incisional hernias require direct fascia-to-fascia repair with non-absorbable sutures

2) Large hernias utilize non-absorbable mesh and surgical closure

3) Recurrence rate is common but varies with size of fascial defect

*Minimally invasive hernia repair via laparoscopy is currently used for repair of incisional and groin hernia repair.  Advantages include faster return to work and ADLs, decreases pain and demand for post-op pain relief, and decreases hospital stay.  Disadvantage is that it cost more.  
