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Abstract

Percutaneous nephrolithotomy (PCNL) has been successfully and safely used to treat 

patients with renal stones for more than a quarter of a century. Still, the use of PCNL 

in certain patient groups, such as obese patients is always challenging. 

Administration of safe anaesthesia to these high risk patients requires knowledge of 

associated comorbid conditions, availability of adequate personnel and modalities 

for positioning, physiology of prone position, potential postoperative complications 

and therapeutic modalities. We present the case of an obese patient posted for PCNL 

conducted under general endotracheal anaesthesia, where we used a metallic frame 

to accommodate the abdominal weight and discuss the challenges in conducting 

such a case. 

Introduction

he prevalence of obesity in the Tdeveloping world has increased 

significantly in recent years with 

increasing number of obese patients 

presenting for surgery. Although patients 

with mild degrees of obesity pose few 

additional problems for peri-operative 

management, severely obese patients 

require special consideration, equipment 

and handling. Pre-operative assessment 

and preparation, choice of anaesthetic 

technique, patient positioning and 

handling, and postoperative care are 

crucial to safe anaesthesia and differ 
2qualitatively as well as quantitatively.  

Obesity is defined by body mass index 

(BMI). BMI is calculated by dividing the 

subject's mass by the square of his or her 
2height, BMI = kilograms / meters.  The 

most commonly used definitions, 

established by the World Health 

Organisation (WHO) in 1997 and 

published in 2000; provide the values 
3listed in the Table.

Some modifications to the WHO 

definitions have been made by particular 

bodies. The surgical literature breaks 

down "class III" obesity into further 

categories whose exact values are still 

disputed.

lAny BMI < 35 or 40 is severe obesity

lA BMI of > 40-44.9 or 49.9 is morbid 

obesity

lA BMI of > 45 or 50 is super obese

Case Report 

A 60 yearr old male patient, weighing 115 kg and 

172 cm in height (BMI: 38.87) was posted for PCNL for 

left renal calculi. Patient gave history of flank pain 

and intermittant haematuria since 6 months. Patient 

had undergone extracorporeal shock wave lithotripsy 

BMI Classification

< 18.5 Underweight

18.5-24.9 Normal weight

25.0-29.9 Overweight

30.0-34.9 Class I obesity

35.0-39.9 Class II obesity

≥ 40.0 Class III obesity  
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(ESWL) earlier which had failed and a left DJ stent 

was left in situ. 

Patient was hypertensive since 2 years on tab 

atenolol 50 mg BD and also a chronic cigarette 

smoker for 20 years. There was no other significant 

history.  His effort tolerance was climbing one flight of 

stairs. 

On examination, the patient was obese with a 

huge abdomen. He was dyspnoeic even with minimal 

exertion. His pulse was 78 /min, BP 116/84 mmHg in 

supine position and his respiratory and 

cardiovascular systems were normal.  His breath 

holding time was less than 15 seconds. Airway 

examination revealed very short and fat neck with 

restricted extension and flexion; however the 

Mallampatti classification grade was I.

The patient's blood investigations were within 

normal level except for high triglycerides  i.e. 160. His 

ECG showed left ventricular strain pattern.  The 2 D 

Echo showed good LV function with LVEF 60 % and 

type 1 diastolic dysfunction. 

Preoperatively, patient and his relatives were 

explained about anaesthesia risk in view of 

hypertension, obesity, chronic smoking and a high 

risk consent taken. Patient's measurements in the 

form of waist circumference at the level of umbilicus 

(135 cm), distance from anterior superior iliac spine 

to respective axilla (46 cm) and point of maximum 

height  of abdominal wall from table surface (41 cm) 

in supine position were taken. 

On the day of surgery, availability of difficult 

airway armamentarium, a large BP cuff, adequate 

padding material, proper functioning of an 

adjustable metallic frame and adequate staff to turn 

the patient prone was confirmed. The Metallic frame 

was adjusted so that the height of the four vertical 

posts was 41 cm to accommodate the weight of 

patient's abdomen and rectangular base frame was 

adjusted to a length of 46 cm so that the pads of 

vertical posts would be positioned under the antero-

lateral aspects of the pelvic girdle and under the 

lateral aspects of the upper thoracic cage as close to 

the midline as possible. The posts were padded 

adequately with cotton and ganjees. 

Patient was taken to operation theatre on a 

trolley. Monitors such as cardioscope, pulse oximeter 

and NIBP were attached. I.V. line was secured on 

dorsum of right hand with 18 G angiocath and 

Ringer's lactate was started. Aspiration prophylaxis 

was given with Inj. Ranitidine 50 mg IV and inj 

Ondansetrone 8 mg IV. Inj midazolam 1 mg and 

fentanyl 100 µg given as sedation. Patient was 

preoxygenated with 100% O  for 5 minutes. 2

Anaesthetic induction was done with pentothal 

sodium 250 mg   + 100 mg. After confirming the 

ability to ventilate, succinylcholine 120 mg was given. 

Inj. xylocard 1 mg/kg was given just prior to 

succinylcholine to prevent pressor response to 

intubation. Direct laryngoscopy was performed with 

large McIntosh blade and No. 8.0 endotracheal tube 

was passed. A nasogastric tube was passed and 

throat was packed. Eyes were padded. A central line 

was taken with 14 G cavafix. Anaesthesia was 

maintained with O : N O (40:60) and isoflurane with 2 2

bolus doses of fentanyl (100 mcg) every hour and 

atracurium (5 mg) at 20 minutes interval. Patient was 

made prone on the adjustable metallic bolster frame 

using 8 pairs of hand. Free respiratory movement of 

abdominal wall was confirmed. All pressure points 

were padded adequately. The PCNL procedure lasted 

for 3 hours and was uneventful. Patient was made 

supine and extubated after reversal. Patient received 

inj. xylocard 1 mg /kg and inj. Nitroglycerine 5 µg 

boluses to prevent pressor response to extubation. 

Postoperative analgesia was given in the form of IV 

Tramadol and IV Diclofenac. Patient was shifted to 

PACU for postoperative care where he received CPAP 

by mask prophylactically during first 12 hours of 

postoperative period. Patient was discharged on day 

3. 
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Discussion

As Asian populations develop negative 

health consequences at a lower BMI than 

Caucasians, some nations have redefined 

obesity; the Japanese have defined obesity 
4as any BMI greater than 25  while China 

5uses a BMI of greater than 28.  The 

absolute waist circumference of >102 cm 

in men and >88 cm in women is a measure 

of central obesity.

Obesity predominantly adversely 

affects the cardiovascular and respiratory 

system. Obese patients have a reduced 

functional residual capacity(FRC) and 

increased closing capacity (CC) leading to 

airway closure and desaturation during 

tidal breathing. General anaesthesia with 

muscle paralysis  reduce FRC further. A 

more rapid and precipitous desaturation 

in the supine position occurs, if difficulty is 

encountered intubating the trachea. A 

careful history of dyspnoea, exercise 

tolerance and for obstructive sleep apnoea 

should be taken. Room air pulse oximetry 

may be a useful screening tool for further 

investigations; a supine SpO  < 96% on 2

room air indicates need for further 

investigations (spirometry, arterial blood 

gases) or referral to a respiratory 

physician. 

Intubation may be more difficult in 

obese because of the presence of a fat pad 

at the back of the neck, or because of 

deposition of fat into the soft tissues of the 

neck. Such patients may also be at greater 

risk of acid reflux, and appropriate antacid 

prophylaxis should be instituted. Sleep 

apnoea and the obesity hypoventilation 

syndrome are common in this group of 

patients. The use of CPAP/BiPAP is 

beneficial in postoperative period for those 

affected and if possible this should be 

commenced pre-operatively to allow the 

patient to be familiar with the technique. 

Cardiovascular disease is more 

common in obese patients and includes 

hypertension, hyperlipidaemia, ischaemic 

heart disease and heart failure. Obese 

patients are at significantly greater risk of 

v e n o u s  a n d  p u l m o n a r y  

thromboembolism. All obese patients 

must be considered for mechanical and 
8pharmacological thromboprophylaxis.

9Prone position:  PCNL is usually done 

in prone position which is associated with 

certain physiological changes. Pooling of 

blood in extremities and compression of 

abdominal muscles may decrease preload, 

cardiac output and blood pressure. 

Compression of abdomen and thorax 

decreases total lung compliance and 

increases work of breathing. Extreme head 

rotation may decrease cerebral venous 

drainage and cerebral blood flow. Eye and 

nerve injuries due to pressure are 

common, if proper care is not taken.

PCNL may be precluded by the 

presence of associated pulmonary 

disorders and/or obesity. PCNL at the 

lateral decubitus and supine position is a 

safe and effective alternative. In a recently 

published prospective study of 130 
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10patients, Shoma et al  compared the 

results of PCNL in the supine and prone 

position. The overall success rate was 89% 

and 84% in the supine and prone 

positions, respectively. The complication 

rates were similar in both groups, and 

none of the patients experienced injury of 

adjacent organs. An optimal and 

atraumatic access to the desired calyx is a 

crucial step in a successful PCNL. In the 

majority of cases this is possible by a 

subcostal  puncture.  However,  a 

supracostal approach is preferable in 

patients with staghorn, complex renal and 
1 1 , 1 2proximalureteral  calcul i .  The 

disadvantage is the high incidence of 

intrathoracic complications such as 

pneumothorax as well as a higher rate of 
13spleen and hepatic injury.  The overall 

pleural complication rates in the 

retrospective studies published in the 

literature range from 0% to 37%.

Our patient had BMI index of 38.87 
2kg/m-  with controlled hypertension, 

history of snoring without OSA and SpO  of 2

97% on air. Mask ventilation and 

intubation in our patient was easy. Tight 

elastic stockings were given for prevention 

of venous thromboembolism. PCNL 

surgery doesn't require central line 

cannulation but in this case it was taken in 

view of obesity, prone position and as an 

indicator of intra abdominal pressure. 

Since the patient had huge abdomen, our 

main concern was ensuring a free 

respiratory movement of abdominal wall. 

The bolsters used regularly would have 

been inadequate for this purpose. Therfore 

we decided to use the adjustable metal 

frame used for spine surgery in this 

patient. The frame was adjusted as per 

patients measurements and was padded 

properly.  One problem with the frame is 

that intraoperative visualisation of stone 

using a C-arm is rendered difficult by the 

metal frame. However our urologists 

managed this difficulty. We ensured 

presence of adequate personnel to give 

position. No haemodynamic disturbances 

were seen after giving prone position. 

PCNL was done by subcostal approach 

without any intrathoracic and pleural 

complications. Patient received CPAP 

prophylactically during first 12 hours of 

postoperative period and discharged on 

day 3.

In conclusion we describe a successful 

management of a severely obese patient for 

PCNL in prone position.
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Why is Appendicitis Missed?

The classical presentation of appendicitis appears in only about 50% of patients. 
Appendicitis can affect all age groups, and presentation may be influenced by the 
patient's age and the anatomical position of the appendix.

Pregnancy seems to protect against appendicitis, but it is the most common non-
obstetric emergency requiring surgery in pregnancy.

The diagnostic accuracy of general practitioners in relation to appendicitis is high 
and the non-specificity of symptoms and signs is the predominant reason for a delay 
in diagnosis.

Diagnosis of acute appendicitis relies on a thorough history and examination, and 
the presence or absence of any particular individual symptom or sign cannot be 
relied upon to diagnose or exclude appendicitis.

In the assessment of a patient with suspected appendicitis, studies have 
demonstrated that pain migration and evidence of peritoneal irritation (localised 
direct or indirect tenderness (1.26-2.47), rigidity (2.96), guarding (2.48), rebound 
(1.99),  and percussion tenderness (2.86) are the most useful clinical findings 
associated with a positive diagnosis.

Typically, the patient describes a periumbilical or epigastric pain that intensifies 
during the first 24 hours, becoming constant and sharp, and migrates to the right 
iliac fossa. Loss of appetite is often a predominant feature, and constipation and 
nausea are frequently present. Profuse vomiting is rarely major feature in simple 
appendicitis.

0The presence of pyrexia (up to 38 C) with tachycardia is common.

Anatomical considerations in the presentation of acute appendicitis

• Retrocaecal / retrocolic (20%)-Right loin pain is often present, with tenderness 
on examination.

• Subcaecal and pelvic (51%) - Suprapubic pain and urinary frequency may 
predominate. Diarrhoea and tenesmus may be present as a result of irritation of 
the rectum.

• Pre-ileal and post-ileal (25%) - Diarrhoea may result from irritation of the distal 
ileum. A presumptive diagnosis of gastroenteritis may delay a diagnosis of 
appendicitis.

Appropriate resuscitation followed by expedient appendicectomy either by the open 
or laparoscopic approach is the treatment of choice. All patients should receive broad 
spectrum perioperative antibiotics as this decreases the incidence of postoperative 
wound infections and abscess formation.

Sian R R Lewis, Peter J Mahony, John Simpson, BMJ, 2011;343:791-792
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