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Abstract
Intestinal obstruction is associated with significant morbidity and mortality. Scientific assessment 
of the cause, site of obstruction, appropriate correction of the fluid deficit and electrolyte 
imbalance with preoperative stabilization of blood gases is ideal as a preoperative workup. 
Placement of a preoperative epidural catheter especially in the thoracic interspace takes care 
of perioperative pain and stress reduction. Intraoperative management by controlled general 
anesthesia administering a relative high inspired fraction of oxygen with invasive monitoring in 
selected sick cases is mandatory. Preoperative monitoring and stabilizing raised intra‑abdominal 
pressure reduces morbidity. Caution should be exercised during opening and closure of abdomen 
to avoid cardiorespiratory ill effects. There should be an emphasis on avoiding hypothermia. The use 
of nonsteroidal anti‑inflammatory drugs may worsen sick, fragile patients. The use of sugammadex 
rather than neostigmine will obscure certain controversies in the healing of intestinal anastomotic 
site. Replacement of blood loss continued correction of fluids and electrolytes with possible 
postoperative mechanical ventilation in sick cases may improve outcomes in these patients.
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INTRODUCTION

Intestinal obstruction accounts for approximately 15–20% 
of hospitalized patients with an acute abdomen.[1] The 
disease is associated with significant morbidity and 
mortality without proper scientific perioperative care. 
This review focused on the topic with a holistic approach 
towards the safer anesthetic outcome.

ETIOLOGY

Intestinal obstruction is classified into (a) dynamic, where 
the peristalsis is working against a mechanical obstruction 
and (b) adynamic where there is no peristalsis like paralytic 
ileus. The fact is that the adynamic obstruction does 
not present to us (anesthesiologist) so often and hence 
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it is not considered here. Among the dynamic causes, 
adhesions, and malignant tumors are the commonest 
cause in developed countries, while obstructed hernia is 
common in developing countries.[2-5] Whereas volvulus, 
intussusceptions, ischemic enteritis, polyps, and masses 
present as rarer ones. The causes described above are 
pertinent to adults while worms and intussusceptions 
are the common causes in pediatric patients.[6] The 
classification extends in different faces such as the site 
upper small bowel, lower small bowel, and large bowel; 
duration: Acute or chronic, whether there is a mesenteric 
blood flow compromise or not, i.e. strangulated or not.[7]

PATHOPHYSIOLOGY

Intestinal obstruction is presented as abdominal distension 
due to sequestration of fluid and gas within the lumen. Of 
this, accumulation of fluid accounts for most of the bowel 
distension. As intraluminal pressure increases, the secretory 
function of the bowel increases progressively probably 
mediated by prostaglandin. In addition, reabsorption is 
impaired once intraluminal pressure exceeds 20 cm H2O. 
The next component intestinal gas is a mainly result 
from swallowed air. Continuous bowel distension from 
the ongoing gas and fluid accumulation lead to a rise 
in intraluminal and intramural pressures. The gaseous 
distension may partially be due to bacterial overgrowth. 
Once the edematous bowel gives way, it leads to peritonitis 
and concurrent sepsis. The classy difference is that even the 
giving way of the mucosal barrier may lead to bacteremia 
and sepsis even in the absence of frank perforation and 
leak. The increased intramural pressures can also lead to 
progressive interference with the mesenteric blood supply, 
resulting in a strangulated obstruction (gangrene) and 
perforated bowel with increasing morbidity and mortality. 
If gangrene ensues, the mortality rate may go up to 
20–40% from 10% in intestinal obstructions. In small bowel 
obstruction, the abdominal distension exerts pressure on the 
diaphragm, limiting its downward movement, resulting in 
inadequate ventilation and an increased work of breathing in 
a patient who may already be malnourished. It is especially 
significant if the stomach is also distended. The decrease 
in tidal volume and the reduction in functional residual 
capacity result in a low PaO2 and an elevated PaCO2. Upper 
small bowel obstruction leads to hydrogen, chloride and 
potassium loss leading to hypovolemic, hypochloremic, and 
hypokalemic metabolic alkalosis. Instead, if the obstruction 
is relatively distal, the intestinal juice contains more 
bicarbonate than chloride. The inflamed bowel can lead to 
loss of protein. Hence, acidosis and hypoalbuminemia and 
its consequent fluid shifts can complicate management. 
In large bowel obstruction, accumulation of methane may 
result in hyperammonemia and alkalosis.[8] These acid-base 
changes may end up in acidosis if septic shock ensues. In 
large bowel obstruction, except volvulus, the fluids shifts 
are slow and insidious.

PREANESTHETIC CHECKUP

The four cardinal signs and symptoms of intestinal 
obstruction are a crampy abdominal pain, vomiting, 
obstipation, and abdominal distension. Three major 
systems, fluid and electrolyte status, hemodynamics and 
intra-abdominal hypertension (IAH) should be optimized 
preoperatively.

Fluid and electrolyte status
The presentation may vary from mild dehydration to 
septic shock. In the fluid loss, what is special is the hidden 
intraluminal accumulation of fluid and the difficulty in its 
assessment. There may be a loss of red blood cells (RBCs) 
also in the gangrene gut which leads to severe anemia. In 
case, there is no RBC loss, if the hematocrit has risen to 
55%, approximately 40% of plasma and extracellular fluid 
volume has been lost.

The 24 h normal secretion of the gastrointestinal tract 
in ml is - saliva 1000 ml, stomach 2000 ml, pancreas 
2000 ml, bile 1000 ml, succus entericus 1000 ml.[9] 
Preoperative correction of electrolyte disturbances and 
dehydration to get an adequate urine output for at 
least 4 h prior to surgery decreases mortality in such 
cases. The fluid correction done based on the degree 
of obstruction - mild: 1500 ml, moderate: 3000 ml, and 
severe with shock: 6–8 L [Table 1].

It has to be emphasized that these are rough guidelines 
and decision to infuse has to be made on individual 
cases. Ringer lactate is close to plasma, and it is the fluid 
of choice in most cases. Yet if the vomiting is significant 
with associated hyponatremia, normal saline can be 
supplemented.

Hemodynamics
The assessment of stable pulse rate, good volume, 
improvement of blood pressure, urine output of more than 
0.5 ml/kg/h are favorable signs of rehydration. Inotropes 
and elective ventilation should be considered in patients 
with acidosis and shock. Monitoring and idealizing central 
venous pressure is a must in most of the cases.

Intra‑abdominal hypertension
Plain abdominal radiographs show presence of multiple 
air-fluid levels in small bowel obstruction[10] [Figure 1]. 
Ryles tube aspiration can decompress the stomach.[11] Levin, 
sump and Miller–Abbott tubes[12,13] have been described 
to achieve intestinal decompression. A tense abdominal 
wall can promote reverse peristalsis, decrease venous 

Table 1: Hourly maintenance fluid requirements
Weight (kg) Volume in ml
<10 4 ml/kg

10‑20 40 ml + 2 ml/kg for every kg >10

>20 60 ml + 1 ml/kg for every kg >20 kg
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return and increase anesthetic and relaxant requirement. 
We should be aware about IAH and its consequence on 
hepatic blood flow and drug dose adjustments. There is 
a compromise in the renal blood flow in patients with 
IAH and a few selected cases adequate rehydration may 
not yield a satisfactory preoperative urine output. The 
central venous pressure may not guide fluid therapy in a 
few cases in IAH.[14,15] It should be remembered in most 
of the cases that intervention with rehydration, stabilizing 
renal, and blood gas parameters is an emergency, but the 
surgical procedure can be postponed after achieving the 
above. Because of impaired bowel function, Vitamin K 
supplements preoperatively can be considered in selected 
cases.

Investigations
All the routine blood and urine investigations including 
a liver and renal function tests, blood gases, an 
electrocardiogram (ECG) which may show prior diseases 
or electrolyte abnormalities, an X-ray chest suggesting 
atelectasis should be ordered. A possible diagnosis should 
be arrived at with investigations including ultrasonogram, 
computed tomography abdomen, magnetic resonance 
imaging abdomen, etc., in specific cases.[16,17]

We should always remember that a simple assessment 
of tongue, urine, pulse volume, respiratory rate, blood 
pressure, SaO2 can separate sick from the ordinary. 
Needless to say, the strict adherence to a preanesthetic 
protocol which includes assessment of airway, spine, 
and optimizing any other systemic illness gets no less a 
priority.

INTRAOPERATIVE MANAGEMENT

Anesthetic plan
Controlled general anesthesia (GA) with or without 
continuous epidural anesthesia is the choice among the 

techniques used.[18-21] If the coagulation profile remains 
normal, the possibility of additional regional technique, 
for example, an insertion of the epidural catheter in 
the thoracic interspace will solve most of the problems 
of perioperative pain and stress. Hence, in many of the 
cases, a shot of 6–8 ml of 0.25% bupivacaine with fentanyl 
or morphine in the thoracic epidural catheter before 
induction with continued doses in the postoperative 
period is acceptable. Regional anesthesia alone has 
been successfully used in patients with pulmonary 
compromise.[22,23]

Premedication
The premedication in these patients is perplexing. 
If the stomach is full, the use of H2 antagonists and 
metoclopramide may not be that useful as like other 
cases. Yet, these may be considered. Anticholinergics 
have a limited role because of associated tachycardia. 
An adequate dose of narcotic, for example, 
morphine (0.1 mg/kg) or fentanyl (2 µg/kg) with 
midazolam intravenous (IV) before induction is optimal.

Intraoperative anesthetic management
A rapid sequence induction (RSI) with a minimal dose 
of thiopentone and adequate succinylcholine with 
cricoid pressure is used by many. Any untoward event 
during RSI may lead to aspiration and concomitant lung 
damage [Figure 2]. Etomidate as induction agent can be 
useful in hemodynamically unstable patients. Air, O2, the 
agent is better than using nitrous oxide because of its 
propensity of the latter to increase closed air spaces and 
complicate distension.[24,25] More commonly, it will cause 
difficulties with abdominal closure at the conclusion of 
surgery. A drastic hypotension after abdominal opening 
may ensue in patients where IAH has contributed 
significantly to mesenteric vascular compromise. 
Administration of a high concentration of inspired oxygen 

Figure 1: Plain X‑ray abdomen erect posterior‑anterior view shows multiple 
air‑fluid levels with features of small bowel obstruction. No free air under 
the diaphragm. Fat plane psoas shadow are normal

Figure 2: Bedside supine X‑ray chest anterior‑posterior view shows multiple 
inhomogeneous airspace opacities in the right lung mid zone and both side 
lower zones ‑ likely aspiration pneumonitis. Cardiac silhouette, pleural spaces, 
and soft tissues are normal
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may lead to a reduction in the incidence of surgical wound 
infections and hence we prefer to use 40–50% oxygen. In 
a study, it was shown that the incidence of postoperative 
colonic dysfunction is slightly higher in propofol-based 
techniques than inhalational agent-based techniques.

Monitoring
Monitoring of pulse, blood pressure, central venous 
pressure, ECG, EtCO2, urine output is routine yet it 
is mandatory to monitor and maintain temperature, 
surgical field, and blood loss. In some sick patients, 
arterial blood gas monitoring during the procedure 
may be helpful. Blood and IV-fluid warmers are used to 
avoid perioperative hypothermia. Special reservations are 
necessary for extremes of age.

Pediatrics
In infants with obstruction, fluid management is as 4:2:1 
rule [Table 1]. An additional allowance of 6–10 ml/kg/h 
should be added to compensate for evaporation from 
an open wound, and further boluses may be required 
depending on the extent of bowel trauma and 
accompanying sepsis. Techniques in monitoring and 
administration of controlled GA are similar to adults. All 
other specialized procedures for infants are beyond the 
scope of this discussion.

Extubation
To and not to reverse these patients with neostigmine 
is mauled with controversies. Neostigmine by virtue of 
its effects on gut can cause disruption of anastamotic 
site.[26-28] Yet many anesthesiologists continue to reverse 
with neostigmine without much problems. The use of 
rocuronium and sugammadex in reversal may answer 
some questions raised on this regard.

POSTOPERATIVE CARE

Many of the cases may require elective postoperative 
ventilation which will be decided on individual basis with 
an eye on preoperative hemodynamics, intraoperative 
behavior and extent of surgical trauma. It should be 
emphasized that suturing after removal of a dead gut 
does not solve the problems the patients encounter. The 
continued monitoring of cardiorespiratory parameters, 
the use of inotropes, mechanical ventilation, optimizing 
blood gas values, fluid and electrolyte status remains 
the mainstay in the recovery of patients. Hence, the use 
of selected antibiotics, thromboembolism prophylaxis, 
and commencement of early enteral nutrition with an 
eye on abdominal distension is significant. Monitoring 
intra-abdominal pressure (IAP) with the Foley’s catheter 
and continuance of strict vigilance on other parameters 
till the IAP comes down below 20 is essential. Continued 
care of postoperative pain preferably by low dose local 
anesthetic-fentanyl epidural administration is suited to 
prevent atelectasis and pneumonia. Use of nonsteroidal 

anti-inflammatory drugs is to be cautious in frail, elderly, 
dehydrated salt-depleted patients.[29]

CONCLUSION

A proper preoperative assessment with correction of fluid, 
electrolyte, acid-base, hemodynamic, and respiratory 
imbalance prior to surgery is a must. Continuous epidural 
with controlled GA is the best option. Intraoperative 
maintenance of all the parameters with a special reference 
to the usually neglected temperature monitoring is the 
key to the successful outcome. Persistent postoperative 
care toward the basics with an eye on abdominal 
compartment syndrome is certain to improve outcomes in 
sick obstructions.
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