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Case Scenario

▸ Case: a Thai Female 46-year-old

▸ Diagnosis: Insulinoma
▸ Operation: Laparoscopic Distal Pancreatectomy
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Case Scenario

▸ Chief Complaint: วูบเป็น ๆ หาย ๆ 4 - 5 yr PTA
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Patient History

▸ Chief Complaint: วูบเป็น ๆ หาย ๆ 4 - 5 yr PTA
▸ Present Illness: 4 - 5 yr PTA มอีาการวูบบ่อย เป็น ๆ หาย ๆ หวิบ่อย มนึเวียน

ศรีษะ เบลอสับสนพดูจาซํ้า ๆ เหง่ือแตก ใจสั่น ไมม่แีน่นหน้าอก กินจุมากข้ึน หลัง
กินอาหารอาหารดีข้ึน เคยไปตรวจสุขภาพประจําปีไมพ่บอาการผดิปกติ

▸ 1 yr PTA เคยวูบหมดสติ ไป รพ.เอกชน พบว่ามนีํ้าตาลตํ่า

▸ จากน้ันยงัมอีาการวูบเป็น ๆ หาย ๆ อยู ่จึงมา รร.รพ.6 
มา Present ด้วย Symptomatic Hypoglycemia 
และได้ Work Up หา Cause พบว่าเป็น Insulinoma จาก CT Upper Abdomen
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R1

History Taking
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Patient History

▸ Present Illness (cont.): 
วันท่ีมา Admit 
กินอาหารได้ปกติ ไมม่เีหง่ือแตก ไมม่ใีจสั่น ไมม่มีอืสั่น ไมม่วูีบหมดสติ ไมม่ซีมึ
สับสน พดูคยุถามตอบรูเ้รื่อง

▸ ขณะ Admit เพื่อปรบันํ้าตาล มภีาวะ Asymptomatic Hypoglycemia บ่อย ๆ 
ได้รบัการรกัษาด้วย IV Dextross; 10% DN/2 -> 12.5% DN/2 
ก่อนวันผา่ตัดได้ IV Fluid เป็น 12.5% DN/2 150 ml/hr รว่มกับ 
จิบนํ้าหวานบ่อย ๆ จนถึงเวลา 08:00 น.
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Insulinoma

▸ Functional neuroendocrine tumor of pancreas
▸ Rare ≈ 1 - 4 per million per year
▸ Ectopically secrete insulin from beta cells -> Hypoglycemia
▸ Average age of occurrence is 40–50 years old
▸ Generally small (>90% are <2 cm), solitary (90%) and benign (90%)
▸ Occur only in the pancreas, distributed equally in the pancreatic head, 

body, and tail
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Insulinoma

Signs ang Symptoms
▸ Effect of hypoglycemia -> weight gain due to overfeeding
▸ Associated with fasting

▹ CNS symptoms (most common)
■ confusion, headache, disorientation, visual difficulties, 

irrational behavior, seizure and even coma
▹ Symptoms due to excess catecholamine release

■ sweating, tremor, tachycardia and palpitations
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Insulinoma

Diagnosis
▸ Clinical: Whipple’s Triad
▸ Biochemical tests

▹ Serum blood glucose < 50mg/dL
▹ 72-hr fasting test

▸ Imaging modalities for localinzation of tumor

Treatment
▸ Surgical excision
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Patient History

Underlying Disease

▸ Insulinoma
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Patient History

Current Medication
▸ Diazoxide (25) 2 tab PO TID PC
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Patient History

Personal History

▸ Drug/Food allery: None
▸ Smoking: None
▸ Alcohol drinking: None

Family History
▸ ไมม่ปีระวัติญาติสายตรงมภีาวะแทรกซ้อนจากการดมยาสลบ
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R1

Physical 
Examination
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Physical Examination

▸ General apperance: Thai, Female, normostenic built, 
good conciousness, well cooperateed, no jaundice

▸ V/S: BT 36.2 oC, BP 108/64 mmHg, PR 70 bpm, RR 18/min 
Weight 55 kg, Height 159 cm, BMI 21.76 kg/m2
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Physical Examination

▸ Airway assessment; No Difficult intubation expected
▹ no Limit range of motion of neck
▹ Thyromental distance more than 6 cm
▹ Mallampati grade 1
▹ Mouth opening more than 3 cm
▹ no Prominent incisor
▹ Upper lip bite test class I
▹ normal Dental
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Physical Examination

▸ HEENT: no craniofacial abnormality, not pale conjunctiva, 
no ictericsclera, trechea in midline

▸ Lungs: equal breath sound, no adventitious sound 
▸ Heart: regular rhythm, normal S1S2, no murmur, 

no jugular venouse distention
▸ Abdomen: normo active BS, soft, not tender
▸ Back: normal, no wound, no infection, normal spine alignment, 

no deformities,no dimpimg
▸ Extremities: no pitting edema, BK amputation Rt leg, Prayer sign negative
▸ Neurological: grossly intact; alertness, no confusion, good orientation to 

time-place-person, motor grade V all, intact sensory, no tremor
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R1

Laboratory 
Investigation
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Investigation

▸ CBC: Hb 13.9 %, Hct 43 %, Plt 381,000/uL
▸ BUN 13.6 mg/dL, Cr 0.81 mg/dL (eGFR 87.38 ml/min/1.73 m2)
▸ Electrolyte: Na 139.2, K 4.12, Cl 102, HCO3 26.7
▸ DTX 87.38 mg%, HbA1C 4.6
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Investigation

▸ Chest X-Ray: no new infiltration, no congestion
▸ EKG 12 leads: NSR 75 bpm, no ST-T change
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Investigation

CT Upper Abdomen (04/12/63):
▸ 1.2×1.5×0.9 cm arterial enhancing lesion occupying at pancreatic 

body as previous CT on early arterial phase.
▸ The rest of the visualized pancreas appear unremarkable.
▸ No dilatation of the pancreatic duct is seen
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Problem List
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Problem List

Female 46 years
▸ Insulinoma
▸ Recurrent asymptomatic hypoglycemia episode

ASA Physical status: Class 2
Funtional Class: 1
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R2

Preoperative 
Evaluation
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Preoperative Consideration

Patient Factor
▸ Comorbidities

▹ Hypoglycemia (from Insulinoma)
■ Frequent small meals with appropriate NPO time prior to surgery
■ IV with dextrose containing fluid
■ Close monitor blood glucose; every 4 hourly
■ Avoid sedatives -> mask early symptoms of hypoglycemia
■ Diazoxide should be taken until the day of the operation
■ Maintain blood glucose level more than 50 mg/dl
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Preoperative Consideration

Patient Factor
▸ Volume status
▸ Cardiorespiratory status
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Preoperative Consideration

Surgical Factor
▸ Surgical technique
▸ Positioning
▸ Intraoperative bleeding
▸ Glycemic status
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Preoperative Consideration

Surgical Factor (cont.)
Surgical technique : Laparoscopic Surgery
▸ Cardiovascular change

▹ Increase systemic vascular resistance and mean arterial pressure
▹ Cardiac arrhythmia (bradycardia or tachycardia)
▹ ± Cardiac filling volume and cardiac index
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Preoperative Consideration

Surgical Factor (cont.)
Surgical technique : Laparoscopic Surgery
▸ Respiratory change

▹ Cephalad displacement of diaphragm due to increase intra-
abdominal pressure
■ Decrease functional residual capacity and total lung compliance

● Basal lung atelectasis
● Increased airway pressure
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Preoperative Consideration

Surgical Factor (cont.)
Positioning: Lithotomy with Reverse Trendelenburg tilt
▸ Nerve injury

▹ Common peroneal nerve
▹ Sciatic nerve
▹ Femoral nerve
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Preoperative Consideration

Surgical Factor (cont.)
Positioning: Lithotomy with Reverse Trendelenburg tilt (cont.)
▸ Decrease in pulmonary compliance

▹ Cephalad shift of diaphragm
▸ Decrease in lung volume

▹ Residual volume
▹ Functional residual volume
▹ Tidal volume
▹ Vital capacity
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Preoperative Consideration

Surgical Factor (cont.)
Positioning: Lithotomy with Reverse Trendelenburg tilt (cont.)
▸ Increase SVR, MAP and cardiac arrhythmia (bradycardia/tachycardia)
▸ ± Increase in cardiac preload
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Preoperative Consideration

Surgical Factor (cont.)
Intraoperative bleeding
▸ Average blood loss 300 - 500 mL
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Preoperative 
Preparation

35



Preoperative Preparation

▸ Informed consent
▸ NPO
▸ IV + Fluid: 12.5%DN/2 IV 150 ml/hr
▸ DTX เช้าวันผา่ตัด; Keep > 50 mg%
▸ Premedication: none
▸ Antibiotic (Prophylaxis)

▹ Ceftriazone 2 g IV OD
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Preoperative Preparation

▸ Anesthetic Machine
▸ Set A-line and C-line
▸ Blood glucose level monitoring
▸ High concentration IV Fluid with Dextrose: 50% D/W
▸ Blood component: G/M PRC 2 unit, FFP 2 unit, Platelet 1 unit
▸ Airway equipment + difficult airway equipment
▸ Vasopressor
▸ Force air warmer
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R3

Anesthetic 
Consideration
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Anesthetic Consideration

Choice of Anesthesia
▸ General Anesthesia combined with epidural
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Anesthetic Consideration

Hypoglycemic control
▸ Close monitor blood glucose via A-line

▹ Frequent blood sampling requirement
▹ Blood glucose level must be checked before induction 

and every 15 - 30 min
■ Insulin level returns to normal within 20 min 

after adenoma resection
■ Hyperglycaemia is self limiting

▸ Intraoperative hypoglycemia can cause CNS damage
▹ require postoperative ventillatory support
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Anesthetic Consideration

Hypoglycemic control
▸ Maintain blood glucose level more than 50 mg/dL
▸ IV infusion of 5%, 10% or more concentration of Dextrose should be 

started during fasting period prior to surgery
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Anesthetic Consideration

Hypoglycemic control
▸ Monitored till recovery period also

▹ Risk of rebound hyperglycaemia after resection
▹ Multiple adenomas may exist which can cause early postoperative 

hypoglycemia which is not seen intraoperative
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Anesthetic Consideration

Hypoglycemic control
▸ Additional medication

▹ Somatostatin analogues e.g. Octrotide, Lanreotide
■ decrease insulin secretion

▹ Steriod therapy
■ Inhibit insulin mediated glucose uptake
■ Promote release of glucose
■ Exaggeration rebound hyperglycemia
■ High risk infection
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Anesthetic Consideration

Anesthetic Management
▸ Induction with Propofol or Thiopental

▹ decrease cerebral metabolic rate
▸ Signs of hypoglycemia may be masked under general anaesthesia 

such as sweating, tachycardia, and hypertension and dilated pupils 
▹ Ddx with... 

hypovolemia, surgical stimuli, lighter surgical planes and drugs
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Anesthetic Consideration

Cardiopulmonary change prevention
▸ Induce pneumoperitoneum in supine position
▸ Use lower IAP (10 - 12 mmHg; less than 15 mmHg)
▸ Limit position change
▸ Early use of vasodilators and beta-blockade to control hypertension

▹ R/O hypoglycemia
▸ Standard monitoring in healthy patient
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Anesthetic 
Intraoperative Flow
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Anesthetic Management

▸ General Anesthesia
▸ Monitoring: NIBP, EKG, SpO2, ETCO2, A-line, Temperature
▸ Position: Lithotomy
▸ Addition venous access: IV, C-line
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IV Glucose/Dextrose

▸ FDA suggest
▹ Central vein, if final dextrose concentration is greater than 5% or 

osmolality is greater than 900 mOsm/L approximately
▹ Peripheral vein, if final dextrose concentration 5% or less and 

osmolality is less than 900 mOsm/L approximately
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IV Glucose/Dextrose

▸ in Practical
▹ 5% - 10% can give via peripheral IV

■ 10% at fast rate
● irritation venous
● increase risk of extravasation (vasicant)

■ >10% (hypertonic)
● thombosis if infuse via peripheral vein
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51

in OR 09:15

▸ Monitoring: NIBP, EKG, SpO2

▸ IV cath No.22 at RH was checked
▸ 12.5%DN/2 ยกมา 400 ml (continue)

▸ V/S: BP 139/71 mmHg, PR 84 bpm, 
RR 18/min SpO2 100% (RA)
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at 09:30

▸ Induction:  
Fentanyl 50 mcg IV 
Propofol 100 + 50 + 20 mL IV 
Succinylcholine 100 mg IV

▸ ETT No. 7.5 was inserted 
with 21 cm depth

▸ Maintainace: 
Air:O2 = 0.5:0.5, Desflurane up to 6%

▸ Addition IV was opened; 
#16 at RH and #16 at LH

▸ on A-Line #20 Lt Radial artery

▸ on C-Line Tripple lumen at Rt IJ 
with marked 13 cm
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End operation at 16:30

▸ Operation time 7 hrs 30 mins

▸ Reverse:  
Neostigmine 2.5 mg 
+ Atropine 1.2 mg IV

▸ Off ETT

▸ Total narcotic: 
Fentanyl 150 mg IV 
Morphine 10 mg

▸ Fluid: Total 2300 mL 
50%DW 200 ml IV 
12.5 DN/2 100 ml IV 
NSS 1900 mL IV 
ATB 100 mL



Postoperative
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Postoperative Consideration

▸ Blood glucose level
▸ Minimal post-operative pain
▸ Aspiration pneumonia
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Postoperative Day 1

▸ S: ผูป่้วยต่ืนดี ไม่มไีข้ ไม่ปวดแผล P/S at rest 5-6/10, P/S at movement 7-8/10 ได้ยาแก้ปวด 
Fentanyl (10:1) IV 5 ml/hr, Fentanyl 25 mg IV prn every 2 hr, Dynastat 1 amp IV every 
12 hr เริม่กินอาหารอ่อน ๆ ได้ ไม่มท้ีองอืด ไม่ม ีN/V ไม่มเีหง่ือแตกใจส่ัน ไม่มวูีบหน้ามืด ไม่มไีอ/
เสมหะ ไม่มหีายใจเจ็บอก/หายใจหอบเหน่ือย/หายใจลําบาก/หายใจส้ัน

▸ O: V/S: BT 37.1 oC, BP 110/58 mmHg, PR 90 bpm, RR 20 bpm 
Lungs: clear, equal breath sound, no adventious sound (esp. RLL) 
DTX 126 - 138 mg% (Keep 80 - 180 mg%)

▸ A: Insulinoma S/P Laparoscopic Distal Pancreatectomy 
Post-op Day 1 -> Improved

▸ P: Observe blood glucose level, fever, aspiration, pain
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Postoperative Day 2

▸ S: ผูป่้วยต่ืนดี ไม่มไีข้ ไม่ปวดแผล P/S at rest 1-2/10, P/S at movement 3-4/10 ได้ยาแก้ปวด 
Fentanyl (10:1) IV 5 ml/hr, Fentanyl 25 mg IV prn every 2 hr เริม่กินอาหารปกติได้ ไม่มี
ท้องอืด ไม่ม ีN/V ไม่มเีหง่ือแตกใจส่ัน ไม่มวูีบหน้ามืด ไม่มไีอ/เสมหะ ไม่มหีายใจเจ็บอก/หายใจ
หอบเหน่ือย/หายใจลําบาก/หายใจส้ัน

▸ O: V/S: BT 36.8 oC, BP 115/68 mmHg, PR 98 bpm, RR 18 bpm 
Lungs: clear, equal breath sound, no adventious sound (esp. RLL) 
DTX 117 - 152 mg% (Keep 80 - 180 mg%)

▸ A: Insulinoma S/P Laparoscopic Distal Pancreatectomy 
Post-op Day 2 -> Improved

▸ P: Observe blood glucose level, fever, aspiration, pain
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Postoperative Day 3

▸ S: ผูป่้วยต่ืนดี ไม่มไีข้ ไม่ปวดแผล P/S at rest 1-2/10, P/S at movement 1-2/10 ได้ยาแก้ปวด 
Paracetamol (500) 1 tab prn for pain every 4 hr เริม่กินอาหารปกติได้ ไม่มท้ีองอืด ไม่ม ีN/V 
ไม่มเีหง่ือแตกใจส่ัน ไม่มวูีบหน้ามืด ไม่มไีอ/เสมหะ ไม่มหีายใจเจ็บอก/หายใจหอบเหน่ือย/หายใจ
ลําบาก/หายใจส้ัน

▸ O: V/S: BT 36.5 oC, BP 98/71 mmHg, PR 84 bpm, RR 18 bpm 
Lungs: clear, equal breath sound, no adventious sound (esp. RLL) 
DTX 123 mg% (Keep 80 - 180 mg%)

▸ A: Insulinoma S/P Laparoscopic Distal Pancreatectomy 
Post-op Day 3 -> Improved

▸ P: Observe blood glucose level, fever, pain 
Plan D/C tomorrow
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Thank You
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