Pediatrics—Peds Surgical Consideration in Children
Pre-Op Management


Principles of pre-op management are similar to those of adults.  Important differences are age of the patient, the condition prompting the operation, or presence of coexisting congenital anomalies of physiologic derangement.  

Important to document whether patient has eaten because a full stomach can lead to aspiration.  The child must not eat at least 6-8 hours minimum prior to surgery.  
Elective Surgery


Most common elective surgeries in children are inguinal hernia repair, orchiopexy, and myringotomy.  70% of these procedures are done as an outpatient.  General anesthesia is used in all major and minor surgical procedures in a child. 
Clinical and Laboratory Evaluation
1) Should focus on conditions with increased risk of anesthesia.    

2) Obtain history of previous problems

3) Prematurity with history of apnea – apnea risk is greatest during first 24 hours following procedure.
High Risk Infants
1) Currently on home apnea monitor

2) <52-60 week total conceptual age – conceptual = gestational age at birth + postnatal age.  

3) Recent or current URI –Knowledge of congenital cardiac defects – requires prophylactic antibiotics

4) History of allergy – latex allergy is commonly missed
Physical Exam
1) Detect abnormalities not yet clinically apparent

2) Focus on cardiorespiratory function - any wheezing or abnormality in breathing.  Requires immediate postponement of procedure.  
Lab Evaluation
1) Past practice – CBC, UA, and CXR

2) CXR not required in the absence of cardiopulmonary symptoms

3) H/H – if suspected anemia.  Requires follow-up type and cross or type and screen

4) Most center’s need not do lab exams for elective procedures
General Management
1) Day of surgery – refrain from ingesting solids or liquids prior to the surgery.  Helps reduce acid and volume of gastric contents to decrease risk of aspiration during procedure.  If major GI procedures are planned, restrict intake for 8-12 hours.

2) Night before, give bath with antimicrobial soap to reduce colonization of bacteria.  Not necessary to shave.  
3) In children – 6-8 hours for solids and 2hrs for liquids
Emergency Surgery


In emergency surgery, attention must be directed at correcting hemodynamic, respiratory, GI, and metabolic derangements.  Any physiologic derangement that increases risk should be corrected prior to surgery of possible.  
Hemodynamic Abnormalities

Hemodynamic abnormalities are usually a result of hypovolemia (dehydration).  Can be bodily fluids or blood loss.  Usually the result of vasodilatation that accompanies anesthesia.  Correction is needed to prevent cardiovascular collapse.  Replacement of fluids is key; use NS or blood products.  
Respiratory Conditions

Newborns and young children are more dependent on diaphragmatic function than adults.  Usually supported with oxygen during the procedure to maintain stability.  Any severe abdominal distention during the procedure could compromise this respiratory effort.  This requires an NG tube and assisted ventilation prior to the procedure to evacuate the air and assist in breathing, respectively.  
GI Dysfunction

GI dysfunction is nearly universal in severely ill children whether the pathology is intraabdominal.  Must place NG tube early during early air resuscitation due to increased risk of aspiration.  
Metabolic Abnormalities

Metabolic abnormalities are primarily related to fluid losses.  Results in hypokalemic alkalosis.  Occurs after repeated vomiting.  Metabolic acidosis is secondary to hypovolemia.  Fever can trigger seizure activity.  Must keep temperature <38.5oC.  Tylenol suppositories, fluids, and tepid water sponge-baths are given to control temperature.  Do not give alcohol sponge-bath or immersion ice-baths.  Seizures may arise from administration of general anesthesia as well.  
Post-Op Management – Responses to Surgery

1) Stress response – refers to the physiologic alterations which follow significant injury, whether accidental, operative, or due to infection.  Important to recognize indicators of stress response: tachycardia, increased blood pressure, elevated glucose, decrease in H/H in the case of infection, and decreased urine output.  Serum glucose after surgery is usually 250-300mg/dL.  Usually returns to normal in 6-8 hours.  
2) Hemodynamic abnormalities – hypovolemia is most common.  Replace with isotonic solution.  Urine volume is decreased as a result of increased ADH.  Keep heart rate, H/H, acid-base balance, mental status, and peripheral perfusion monitored.  Frequent physical exam is crucial post-op, especially in the presence of severe sepsis.  
3) Respiratory response

4) GI response

Common Pediatric Surgical Conditions – Acute abdominal pain
Visceral Pain


Visceral pain is transported via the autonomic nervous system and is perceived as dull, aching, or cramping.  The location of the pain is related to the embryonic origin of the involved viscera.  Structures of the foregut produce epigastric pain.  The foregut gives rise to the pharynx, lung, esophagus, and small intestines.  The midgut is in the umbilical area.  The hindgut is the lower abdomen and involves the colon.  Visceral pain is an early sign of intrabdominal process (associated with non-bilious vomiting).
Somatic Pain


Somatic pain arises from the abdominal wall and parietal peritoneum.  Described as pricking of sharp and generally constant.  More localized then visceral pain.  Usually perceived in 1 of the 4 quadrants
Referred Pain


Referred pain is used when pain is perceived in an area of the body other than the site of origin.  Occurs because afferent neurons arise from distant sites that share the same sensorial pathways.  For example, irritation of the left hemidiaphragm can be due to a bleed in the spleen (levels C4-C5).  These patients can have referred pain to the left shoulder. This occurs because they share the same nerve root.
Appendicitis


Appendicitis is the MCC for acute abdominal pain requiring surgical intervention.  Associated with visceral pain in the periumbilical area and eventually localizes to the RLQ.  Due to obstruction which leads to inflammation and somatic pain.  This can rupture and spill into the peritoneum (peritonitis).  A rigid belly is a sign of peritonitis or ruptured appendix.  
Clinical and Lab Evaluation – essential features of the history
1) Duration

2) Location

3) Intensity of pain
Pain Types


Colicky pain is due to hyperperistalsis.  Can be the result of obstruction, intussusception, or gastroenteritis.  Constant pain is usually visceral in origin.  
Location of Pain

1) Helpful in narrowing the diagnosis, particularly with somatic pain

2) Vomiting preceding pain is typically associated with diarrhea – favors acute gastroenteritis.  

3) Vomiting earlier in appendicitis is reflex in nature and usually follows the onset of pain.
4) Appendicitis proceeds to perforation within 72 hours of onset of symptoms; therefore visceral pain lasting more than 72 hours is rarely appendicitis
5) Appendicitis always starts periumbilical and proceeds to the RLQ – presents the transition of visceral to somatic pain.  Must consider surgical condition.
Physical Exam

1) Local or generalized peritonitis – Causes the child to lay still, thighs flexed, and knee’s elevated.  Movement increases pain.
2) Bowel sounds are categorized to frequency and pitch

3) Palpation is the most important portion of the abdominal exam – goal is to detect abnormalities or tenderness associated with inflammation of the abdominal wall.  Any resistance of the muscles to abdominal wall palpation is significant (guarding); indicates some sort of irritation in the peritoneum which can be a clue to an underlying inflammation.  
Rebound Tenderness


Rebound tenderness is a powerful indication of an underlying inflammation process.  Usually requires some form of surgical intervention.  Rectal or pelvic exam is necessary to complete the P/E, especially in sexually active girl.  May detect an adnexal mass.  Always get history of STDs with lower abdominal pain.  
Rectal Exam – to detect:
1) Rectal wall tenderness

2) Constipation

3) Palpable mass in the right perirectal fossa or adnexal regions
Pre-pubertal Girls
1) Possible imperforate hymen – Vaseline or Premarin cream to open the adhesion naturally.  
Laboratory Evaluation

1) Usually not helpful in diagnosis of abdominal pain

2) Appendicitis is usually associated with mild pyuria or hematuria

3) LFTs may be elevated

4) Abdominal trauma in children or pain radiating to the back – order serum amylase

5) WBC could be normal

6) Anemia with thrombocytopenia – suggestive of HUS

7) Proteinuria and microscopic hematuria are found frequently in HUS and HSP

8) X-rays may not be necessary

9) If diagnosis is in doubt, plain films, CT, or ultrasound may be helpful
Intestinal Obstruction

Two Types

1) Complete – evident by lack of flatus, stool, or radiographic evidence beyond the point of obstruction.  Large air-filled bowel loops will be seen on radiographs.
2) Incomplete – marked by continuous passage of flatus, stool, or radiographic evidence beyond the point of obstruction.
Classification

1) Location – small bowel or colon
2) Etiology 
3) Patients with obstruction of the stomach, duodenum, and upper jejunum present with vomiting soon after the obstruction occurs.  Patient with lower bowel and colon obstructions present with dilated onset of vomiting and severe abdominal distention
Physical Exam

1) Examination of the groin – looking for inguinal hernia, which is the single leading cause of intestinal obstruction in children.  
2) Rectal exams – masses, imperforate anus, Hirschsprung’s disease.  Large pelvic masses can lead to obstruction and can be easily palpated through the rectal exam
3) Labs – focus on detecting complications such as sepsis and dehydration

4) CBC with differential – left-shift rises suspicion of intestinal ischemia or sepsis.  Right-shift suggests severe gastroenteritis, which can simulate an obstruction 
Management

1) IV resuscitation

2) NG tube placement

3) Incomplete – NG tube suction, IV resuscitation, and nutritional supplemental
4) Complete – caution with post-op adhesions
Abdominal Mass


Abdominal masses produce few, if any, symptoms other then the presence of the mass itself.  Exceptions include large tumors that produce respiratory compromise.
Tumors

1) Vascular – often trap platelets and produce CHF.
2) Wilm’s tumor – associated with HTN, diaphoresis
3) Pheochromocytoma

4) Tumors that secrete hormones – Neuroblastoma produces a vasoactive peptide that results in watery diarrhea.
Clinical

1) Maternal history – Polyhydraminos is associated with a high level of intestinal obstruction.  Oligohydraminos is associated with impaired renal function.
2) In older children – location of symptoms
Physical Exam

1) Abdominal pain and vomiting –GI mass

2) Abdominal pain and hematuria – renal mass

3) Eye movement abnormalities – Neuroblastoma

4) Upper masses – liver, spleen, kidneys, and adrenal glands
5) Bilateral flanks

6) Midline lower abdominal masses – bladder, vagina, ovaries
7) Location of masses obtained through careful abdominal and rectal exam

8) Palpable masses may trans-illuminated – may be cystic 
Differentials

1) Depends on age of newborns – teratomas in small children
2) Older children – most tumors are solid
3) Neuroblastoma and Wilm’s tumor are most common

4) Newborn tumors are cystic in nature
Labs

1) CBC reveals evidence of bone marrow involvement – anemia, thrombocytopenia, leukemia.  A rise in WBC and thrombocytosis could be seen in solid tumors
2) X-rays – calcifications in the presence of a solid tumor may be a teratoma or Neuroblastoma.  If plain films show obstruction, contrast studies are indicated
3) Ultrasound – distinguish solid from cystic
4) CT/MRI
