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A B S T R A C T   

Spinal deformity concomitantly with large renal stone has become a challenges for urologist since it needs 
different approach in performing percutaneous procedures. This case report highlight our success experience in 
treating a 53-years old female patients with severe degree of kyphosis and staghorn stone using supine PCNL. She 
underwent right PCNL and right Double-J stent insertion anterograde after stone were released. The duration of 
surgery was 2 hours and 45 minutes with no intra and post-operative complication reported. Supine position can 
be safely chosen if prone cannot be placed in complex situation such as staghorn stone in severe kyphosis 
patients.   

Introduction 

Staghorn calculi is a condition when renal stones occupy a large 
portion of renal pelvis or renal calyces. The European Association of 
Urology (EAU) recommend actively treat all newly diagnosed staghorn 
calculi using surgical treatment since untreated staghorn calculus tend 
to destroy the kidney and cause life-threatening urosepsis. Percutaneous 
nephrolithotomy (PCNL) is a minimally invasive method and become 
first-line treatment for removal of stones larger than 20mm, staghorn, 
and partial staghorn calculi as recommended by EAU with stone-free 
rates up to 95%.1 

Kyphosis is one of spinal deformity in which excessive outward 
curves of the spine result in abnormal rounding of the upper back. Right 
handling of urolithiasis in this population is difficult due to anatomic 
variations and stone size may not be a single factor in deciding the best 
treatment. Severe degree kyphosis becomes a challenge since it may 
reduce stone-free rate and higher risk of complications. Furthermore, 
patients who underwent PCNL need a different approach and posi-
tioning considering anaesthesiology and cardiorespiratory issues and 
percutaneous access modality.2 This case report aimed to highlight our 
successful experience in treating severe kyphosis patient with staghorn 
renal stone using supine PCNL. 

Case presentation 

Female, 53-years-old, came to outpatient clinic with progressive 
right flank pain since four months before admission. The pain was 
intermittent, dull, and not influenced by position. She urinates sponta-
neously 1500ml/24 hours. The patient had kyphosis since 8 years ago 
causing visible hump on the back, spine stiffness, and severe back pain. 
Physical examination showed pain with VAS 7 and severe degree 
kyphosis with more than 40◦ curvature (Fig. 1A and B). 

Laboratory examinations showed anemia with hemoglobin 8.8 mg/ 
dL and hematocrit 26.3%, ureum 94 and creatinine 4.8. Other param-
eters and urinalysis were within normal limit. Abdominal x-ray showed 
radioopaque lesion sized 90 × 41 mm in right hemiabdomen as high as 
L2-L4 (Fig. 1C). CT urography showed hyperdense lesion in right pel-
vicocalyces with size 90 × 30 × 41mm with no hydronephrosis (Fig. 1D 
and E). Patient was diagnosed with right staghorn renal stone, chronic 
kidney disease, and severe degree kyphosis. She underwent right supine 
PCNL and right Double-J stent insertion in general anesthesia. 

The patient was placed in modified supine position (lateral 30◦) and 
a 22F rigid cystoscope (OLYMPUS™) was used to pass ureteral catheter 
under fluoroscopic guidance into the renal pelvis. Right ureteral cath-
eter was inserted through right ureter-vesical junction followed by wire 
insertion. Percutaneous puncture in right flank (2 fingers posterior to 
posterior line of axillaris) to gain access to the kidney was done. Calyx 
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puncture was done using 17G needle through inferior posterior calyx 
right kidney. Puncture then dilated using metal dilator no. 6, inner 
sheath no. 28, and Amplatz no. 28, a rigid nephroscope was inserted. 

Staghorn renal stone was found then destroyed using shockpulse 
(OLYMPUS™) and pneumatic lithotripter (VIBROLITH™) (Fig. 2A–D). 
Stone fragments were evacuated using stone forceps (STORZ™). Eval-
uation showed no residual stone, no infundibulum laceration and active 
bleeding (Fig. 3A–D). 4.7F Double J-stent (UROTECH™) was placed 
from antegrade. Duration of surgery was 2 hours and 45 minutes. There 
were 50 ml bleeding, no intra or post-operative complication reported. 

Postoperative imaging were performed 1 day after procedure and no 
residual stone was found (Fig. 3E). Double-J stent was removed after one 
month. The patient had no complain regarding surgical wound and 
urinary tract system. 

Discussion 

The indication of PCNL procedure in our patient was the right 
staghorn renal stone. According to the EAU, PCNL is the first treatment 
choice for stones larger than 20 mm, staghorn, and partial staghorn 
calculi.1 Computed tomography scan was done preoperatively as it is the 
first choice imaging modality for detecting renal calculi and the 
3-dimensional reconstructions for collecting system evaluation. 
Consideration of the spinal deformity has been taken carefully in per-
forming PCNL in this patient. 

Severity of the kyphosis measured by the Cobb angle determines the 
success of stone surgery. As reported in a study by Chaudry et al. there 

was a significant association between higher Cobb angle and lower 
stone-free rates in spina bifida patients.3 Our patient had severe 
kyphosis with more than 40◦ and this condition may contribute to the 
challenging working space in PCNL procedure to achieve higher 
stone-free rates. Therefore, patient positioning was very decisive and 
our study addressed this problem as our main concern. 

Prone position is normally considered as the standard approach in 
PCNL. However, concerning the anesthesiological safety affecting car-
diovascular and ventilation status in patient with severe kyphosis as 
seen in this case, prone position may not be chosen. Prone position will 
increase intra-abdominal pressure that can secondarily restrict dia-
phragm movement lead to reduce respiratory function.2 The modified 
supine position has better advantage in cardiovascular and respiratory 
system, easier for anesthesiologist to manage the patient. This is in 
contrast with previous study by Bahar et al. which performed prone 
PCNL in one severe skeletal deformity patient.4 

Moreover, this patient was placed in supine position due to her se-
vere pain. For that reason, change in position or significant movement 
should be avoided. By supine positioning, only minimal reposition 
needed after retrograde ureter catheter was inserted. Despite the sig-
nificant difference in favour of prone position, it was reported that there 
was no difference of complications in both position.5 

Percutaneous access guidance is also an important part in PCNL. We 
used fluoroscopy as the guiding for percutaneous access since this pa-
tient has higher risk to have visceral injury during the puncture of renal 
cavities because of anatomical abnormality. Previous studies suggested 
regional anesthesia as an alternative to general anesthesia in spinal 

Fig. 1. Clinical presentation of severe kyphosis (curvature >40◦) (2A, 2B). Preoperative abdominal xray (2C). CT urography and CT Scan with 3D modelling 
(2D, 2E). 
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deformity patients.2 However, we used general anesthesia with endo-
tracheal tube due to the supine position. It was performed successfully 
without any complication. 

Conclusion 

Treatment of staghorn stone in patient with severe kyphosis is a 
complex situation which may need different approach in planning and 
performing PCNL. Supine position can be safely chosen. Special atten-
tion to percutaneous access and cardiorespiratory function is necessary 
to avoid complication. 

Funding source 

This research did not receive any specific grant from funding 
agencies in the public, commercial, or not-for-profit sectors. 

Declaration of competing interest 

None. 

Acknowledgements 

Department of urology, Cipto Mangunkusumo Hospital, Jakarta, 
Indonesia. 

Fig. 2. Renal stone appearance from nephroscope (2A-2D).  

Fig. 3. Retrograde pyelogram after PCNL showed no residual stone (3A-3D). Abdominal x-ray after PCNL showed no residual stone (3E).  
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