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1. INTRODUCTION 

Glutaric aciduria type 1 (GA1) is an uncommon 

metabolic disorder with autosomal recessive 

inheritance mode. The disease is caused by 

deficiency of mitochondrial glutaryl CoA-

dehydrogenase enzyme, which leads to the 

arrest of lysine, hydroxylysine and tryptophan 

metabolism 
[1]

. This metabolism error causes 

excessive accumulation of organic acids such as 

glutaric acid, 3-hydroxyglutaric acid and 

glutaconic acid in the brain, thus resulting in 

neuronal damage. The global prevalence of the 

disease is 1:100000 newborns, although in 

certain countries the ratio alters dramatically 

(Sweden 1:30000, U.S.A. 1:50000), and also in 

certain ethnic groups (Amish societies 1:300). In 

Cyprus, the estimated prevalence is about 

1:100000. Patients with GA1, if remain 

undiagnosed, present with dystonia, spasticity, 

rigidity, psychomotor delay and posture 

impairment. The disease can be diagnosed 

immediately after birth (countries such as 

Germany, Austria, Portugal, Spain, U.S.A. and 

others have routine newborn screening for GA) 

and with proper treatment, the patients have 

normal development. The treatment consists of 

carnitine supplements, low-protein diet and 

prevention of encephalopathic crises induced by 

stress conditions such as fever, infections, 

surgery etc 
[2]

. In this case report we describe the 

preoperative preparation and the postoperative 

management of a 16-years old GA1 male patient 

with acute abdomen due to acute appendicitis 

from the surgeon’s point of view. 

2. CASE REPORT 

A 16-year-old male Caucasian patient was 

referred to our Department of Surgery by a 

private hospital, with a possible diagnosis of 

acute appendicitis. He had a personal history of 

Glutaric aciduria type 1 (GA1), under treatment 

with L-carnitin 10mg once daily and specialized 

low-protein diet. His neurological status was 

quadriplegia and spasticity since infantry. The 

patient reported right lower abdominal pain for 

24 hours, accompanied with an episode of 

vomiting. His parents reported a slight 

deterioration of the patient’s neurologic status, 

with worsening of the spasticity. His vitals were 

stable (BP 106/60 mmHg, pulse 90/min) and he 

had a temperature of 37,8
o
C. Clinical 

examination revealed guarding of the right 

lower abdominal region with tenderness, while 

the McBurney and Blumberg signs were 

positive. Bowel movement was normal. 

Laboratory tests showed elevated WBC (13090/ 

μl with 88% neutrophils), while all the other 

results were in normal range. With the diagnosis 

of acute appendicitis, surgery was decided. We 
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immediately contacted his pediatric geneticist 

and the Anesthesiologist Department, and we 

decided about the strategy needed, in order to 

prevent encephalopathic crisis and acute 

decompensation of GA1. We gave immediately 

2 ml/kg of Glucose 10% solution (120 ml), 

followed by 10 ml/kg of Normal Saline 0,9% 

(600 ml) and we continued with Glucose 10% 

solution at a 300 ml/h rate, according to the 

British Inherited Metabolic Disease Group 

(BIMDG) recommendations. Intravenous 

antibiotic treatment was initiated (Cefuroxime 

1g three times a day and Metronidazole 500mg 

three times a day) and the patient was 

transferred to the operating theater. Anesthesia 

was performed with propofol and fentanyl. In 

surgery, gangrenous appendicitis with focal 

peritonitis was found and we performed typical 

appendectomy. After surgery, he continued 

antibiotic treatment, while he started the oral 

treatment with L-carnitine tabs 12 hours 

postoperatively. The fluid administration 

continued with a solution of Glucose 

10%/Saline 0,45% with a rate of 200 ml/h for 12 

hours, and afterwards, he started the low-protein 

diet. His postoperative course was 

uncomplicated and he was discharged on the 2
nd

 

postoperative day with oral antibiotic treatment 

for another 3 days. The pathology report showed 

gangrenous appendix with multiple loci of 

necrosis. The patient in consecutive 

examinations in 3 days, one week and one 

month postoperatively, was found to have an 

unremarkable course, without any changes of 

his neurological status. 

3. DISCUSSION 

Glutaric Aciduria Type 1 (GA1) is a rare 

inherited autosomal recessive disorder caused 

by deficiency of glutaric CoA- dehydrogenase 

(GCDH) [1,2]. In result of the GCDH 

malfunction, the metabolism of aminoacids such 

as lysine, hydroxylysine and tryptophan is 

stopped, leading to accumulation of organic 

acids, mainly glutaric acid, in the brain. This 

enzyme malfunction results in secondary 

carnitine deficiency as the concentration of 

organic acids is “neutralized” by carnitine.  

The typical presentation of the disease is within 

the first year of life and patients with this 

condition are often born with macrocephaly and 

brain imaging reveals temporal atrophy with 

widening of Sylvian fissures. At an early point 

in life, patients develop a dystonic- dyskinetic 

syndrome, usually following an acute infection 

episode accompanied with fever and 

dehydration. At the moment of the episode and 

the following weeks, they present with 

hypotonia and choreoathetosis, which are later 

replaced by rigidity and dystonia. The final 

clinical presentation of GA1 is dystonia, 

spasticity, rigidity, which can lead to loss of 

communication, feeding and movement skills. 

Treatment includes a low-protein diet, adequate 

daily caloric intake and oral intake of carnitine 

supplements, which are all adjusted in cases of 

infection, dehydration or fever. In our case, the 

16-years-old male patient presented with rigidity 

and dystonia, almost bed-bounded but with very 

good communication skills.  

In recent years, neonatal screening for the 

disease, which is performed in many countries 

worldwide, has led to early diagnosis of the 

disease and subsequently early routine treatment 

commence. These measures have resulted in 

identification of patients as early as possible and 

elimination of most symptoms of 

encephalopathic crises, thus living close-to-

normal or completely normal lives. Extreme 

awareness should always be present in the 

patient’s family circle in cases of metabolical 

stress, such as fasting, infection, dehydration or 

fever. In these cases, an encephalopathic crisis is 

a real threat and emergency treatment is crucial, 

in order to avoid permanent deterioration of the 

neurological status. The basis of the emergency 

treatment is the high-energy intake, complete 

avoidance of protein intake, hydration and 

adequate carnitine intake. Of course, 

fundamental in this cases is the treatment of the 

underlying cause, which in our case was the 

acute appendicitis. Many reported cases in the 

literature point out that surgery, especially 

emergency surgery, is completely feasible in 

patients with GA1. Most of the articles are in 

the form of case reports, in patients presenting 

with intracranial hematomas, which is a frequent 

complication of the disease. 
[3-8]

  

In our case, as soon as the patient was referred 

to our Department, we immediately commenced 

the intravenous fluids administration regime, 

suggested by the British Inherited Metabolic 

Disease Group (BIMDG). It consists of i.v. 

administration of 2 ml/kg of Glucose 10% 

solution (120 ml), followed by 10 ml/kg of 
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Normal Saline 0,9% (600 ml) and we continued 

with Glucose 10% solution at a 300 ml/h rate. 

Simultaneously, we started antibiotic treatment 

in order to reduce the septic complications and 

we informed the patient’s pediatric geneticist 

and the Anesthesiologist Department. These two 

steps are essential in treating these patients, in 

terms of better and many times personalized 

treatment that they should receive. 
[9-13]

 

The postoperative course of these patients is 

almost as important as the pre- and 

intraoperative course. These patients should be 

closely monitored for postoperative 

complications such as hemorrhage or infections, 

which can again trigger a new crisis. At the 

same time, early oral intake should start, in 

order for the patient to gradually return to 

his/her previous metabolic state. We feel that in 

these patients after septic operations, antibiotic 

coverage should be rather extensive, so a 

complete regime of 5-days antibiotic coverage 

was administered, in order to avoid any septic 

complications. In addition to that, proper pain 

management should be applied, in order to 

manage surgical stress and pain, which can lead 

to a new crisis.  

4. CONCLUSION 

As a conclusion, GA1 is a very rare condition, 

which can complicate surgical diseases. The 

surgeon, who is at the time the treating doctor, 

should have a thorough understanding of the 

pathophysiology of the disease and the clinical 

manifestations. Furthermore, it is essential to 

have a continuous communication with the 

pediatric geneticist during the preoperative and 

the postoperative period, in order to recognize 

and treat complications as soon as possible. If 

all measures are applied, then the patients with 

Glutaric Aciduria type 1 can have an eventful 

surgery, with good outcome.  
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