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Decompressive laparotomy for reduction of incessantincreased intracranial pressure in the absence ofabdominal compartment syndrome: A case report
Mark Armanious, Louise N Bacon, Johnny Harris, Shayla George,KristenKaye Goulbourne, Omar K Danner, L Ray Matthews,Kenneth L Wilson

ABSTRACT
Introduction: A novel approach for themanagement of severe traumatic brain injury isto perform a decompressive laparotomy whencontrolling intracranial hypertension (ICH)appears futile. Bladder pressures measuredabove 20 mmHg are used to signify the presenceof an abdominal compartment syndrome andindicate the need for a decompressivelaparotomy. Case Report: We are presenting acase study of a 16yearold male who sustained agunshot wound to the head that resulted in asevere traumatic brain injury and incessantlyelevated intracranial pressures (IVP). Thepatient did not demonstrate a sustained andsignificant reduction in his ICH following adecompressive craniectomy. We performed adecompressive laparotomy successfullyreducing the patient’s ICP below 20 mmHg. Thepatient survived to discharge and wasneurologically improved at followup.Conclusion: This case highlights the importanceof regarding the body a continuouscompartment allowing a reduction inintracranial pressure by decompressing theabdomen even in the absence of an abdominal

compartment syndrome measured by elevatedbladder pressures above 20 mmHg.
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INTRODUCTION
One of the most formidable complications oftraumatic brain injury (TBI) is increased intracranialpressure (ICP). An increased ICP is a neurologicemergency that if left untreated may cause cerebralischemia, brain herniation, and possibly death [1]. Theprimary treatment for patients with TBI is to lower ICPreadings below 20 mmHg and to maintain cerebralperfusion pressure (CPP) between 60 mmHg and90 mmHg in order to provide sufficient cerebralperfusion [1]. Proper head elevation is an effectivestrategy promoting optimal venous flow for TBI, butmore aggressive therapies are needed when elevatedICP accompanies severe TBI. Some of the therapies tolower ICP after TBI include hyperventilation (HV),intravenous mannitol and cerebrospinal fluid drainagefrom a ventriculostomy (EDV). Decompressive
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craniectomy and barbiturateinduced coma are at thedesperate end of the continuum necessary to save apatient suffering from both TBI and increased ICP[2–3].When all typical and heroic therapeutic treatmentshave been exhausted for sustained high ICP, aninnovative approach termed a decompressivelaparotomy can be implemented. This treatment whichhad been exclusively reserved for abdominalcompartment syndrome involves cutting the anteriorfascia of the abdomen allowing the abdominal viscera toexpand thereby relieving intraabdominal pressure. Theelevation of intraabdominal pressure displaces thediaphragm cephalad, increasing intrathoracic pressureand central venous pressure. The pressure is thentransmitted through the venous system, causingincreases in ICP and decreases in CPP [4–6]. We arepresenting a case study of a 16yearold male with asevere TBI and incessant elevated ICP whodemonstrated a reduction in his ICP following adecompressive craniectomy without the presence of anabdominal compartment syndrome (ACS).

CASE REPORT
A 16yearold male presented to our level I traumacenter in Atlanta, Georgia after sustaining a singlegunshot wound (GSW) to the left occipital region ofhead. He was confused and combative, requiringintubation in the trauma bay for a glasgow coma scoreof eight. Significant findings included comminutedfractures of the left thumb and an entry wound to theleft temporal bone of the skull. The computedtomography (CT) scan of the head revealed retainedbullet fragments and multiple facial fractures, it alsorevealed a comminuted fractures of the left posteriorparietal, occipital and temporal bones. Intracranialdamage included a leftsided subdural hematoma;intraparenchymal hemorrhage and diffuse cerebraledema with sulcal effacement of 6 mm with a left toright midline shift (Figure 1).The patient was taken to the operating room fordebridement of the brain parenchyma and a rightdecompressive craniotomy by the neurosurgery service.Postoperatively, the ICP remained elevated (41–54) andwould not respond to propofol sedation, 3% salineinfusion and cerebrospinal fluid drainage. The followingmorning a repeated CT scan of the head was performedwhich revealed blossoming of the left intraparenchymalhematoma. The patient was transported to theoperating room for a left hemicraniectomy andduraplasty. Despite this intervention, the ICP remainedin the thirties and a metabolic coma with phenobarbitalwas induced.On postoperative day5, a decompressivelaparotomy was performed as an intervention for hisrefractory intracranial hypertension. The abdominalfascia was left open allowing room for bowelevisceration. ICPs measured immediately following thedecompressive laparotomy were lowered ranging

between 11–12 mmHg. On postoperative day14, thepatient was taken to the operating room for anabdominal washout and fascial closure because of ICPmeasurements that were less than 20 for 9 days sincethe decompression. By postoperative day18, theinduced pentobarbital coma had been reversed and theexternal ventricular drain (EVD) had been removed.The patient survived and was discharged to arehabilitation facility with a glasgow coma score ofseven. One year following his gun shot wound to thehead, the patient is at home with his parents. He iscommunicative and writing music. He has gained theability to ambulate with the assistance of a cane andhopes to walk independently before reaching college.

DISCUSSION
Approximately, 1.7 million people sustain a TBIannually [7]. In the context of a TBI, the brain has alimited capacity to autoregulate the CPP because ofincreased intracranial pressure as established by theMonro–Kellie doctrine. The Monro–Kellie doctrinedescribes the brain as a fixed bone that has decreasedcompliance when compared to other bodycompartments. An increase in intracranial volumecauses a significant increase in the ICP negativelyimpacting the CPP of the brain [8]. Systemic vasoactiveresponses from shock remote to the abdomen can cause“capillary leak” that leading to fluid accumulation insidethe abdomen or thorax deleteriously increasing ICP.Intracranial pressure studies have demonstrated thatthere is a direct correlation between intracranial,intrathoracic and intraabdominal compartments[9–10]. Multiplecompartment syndrome or

Figure 1: On admission, computed tomography of the braindemonstrating comminuted fracture of the left occipital bone.A left frontoparietal subdural hematoma is noted along withintraventricular hemorrhage.
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polycompartment syndrome, stresses the importance ofincreased pressure in closed anatomic spacesthreatening the viability of surrounding tissue [11].Joseph et al. demonstrated a decompressive laparotomywas successful in decreasing ICP, thus supporting thecorrelation of pressures in the polycompartmentsyndrome theory. In this study, decompressivelaparotomies were utilized for 17 patients and all 17patients experienced a decrease in the ICP of 10 mmHgor greater [6]. A case report by Dorfman et al.documented the treatment of a 17yearold femalefollowing a motor vehicle collision with TBI that waseffectively treated with a decompressive laparotomy in alast ditch effort to control intractable ICPs as aconsequence of a massive resuscitation leading to anACS [12].When bladder pressures are performed and measuredabove the normal range (greater than 20 mmHg), adecompressive laparotomy in selective patients can beperformed to release an abdominal compartmentsyndrome. As mentioned by Scalea et al. theperformance of decompressive laparotomies forrefractory ICP can be associated with an unacceptablyhigh rate of morbidity and mortality, and should beutilized with welldefined criteria [10]. In our study, andwith subsequent success with an adult patient, we haveexpanded our decompressive laparotomies to not onlyinclude when medical management, which includes aninduced pentobarbital coma, fails to reduce elevations ofICP above 20 mmHg, but also to include when thebladder pressures are normal. Our earlier interventionwithout bladder pressure elevation may suggestintervening before a measured increase in ACS thatwould negatively impact perfusion of the injured brain.Our case outlines the utility of a decompressivelaparotomy for an isolated head injury when theabdomen is affected by a massive trauma resuscitationand a polycompartment syndrome can be presumedwhile the bladder pressures may not yet reflect thevolume expansion leading to an abdominalcompartment syndrome. The immediate and significantdrop of the ICP, which was sustained below 20 mmHgfollowing the decompressive laparotomy highlightsregarding the body as being multicompartmented whentreating intractable ICPs. Studies have demonstratedthat the pediatric population performs more favorably todecompressive craniectomies than their adultcounterparts [13–14].

CONCLUSION
This case study of a 16yearold male patient and thatof a 17yearold patient by Dorfman et al. perhapsfurther demonstrates that the pediatric population withTBI with refractory intracranial hypetension can betreated more aggressively with less mortality and alesser vegetative state when maximal medical therapyfails. The number of published cases and sample sizesare limited in the treatment of incessant intracranialpressures with abdominal compartment syndrome. Our

success with this patient and another young adultdemonstrates that a decompressive laparotomy can besafely applied as an alternative to improve cerebralperfusion in the absence of abdominal compartmentsyndrome when medical therapy fails.
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