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Case Report

Thulium™: YAG Laser Partial Nephrectomy: A Successful 
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Abstract

Partial nephrectomy (PN) is now accepted as an appropriate treatment for small renal masses. Laser technology has been utilized 
for PN, however the procedure of Thulium laser for this treatment option is rare, thus far.
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We report here a case of a 75-year-old gentleman who underwent thulium laser partial nephrectomy. The patient had a single T1 
endophytic complex renal cyst (R.E.N.A.L. Nephrectomy score 9). He undertook thulium laser open PN with no obvious complica-
tions, both preoperative and post-operative. We have subsequently successfully carried out thulium laser PN with almost around 100 
similar cases. Thus, thulium laser partial nephrectomy is an efficient intervention for small renal masses.

Introduction

The treatment strategy for small renal masses has changed: a shift has occurred from the usage of radical nephrectomy towards a fre-
quent use of partial nephrectomy (PN) [1]. For patients having T1 renal tumors of size < 7 cm, PN is now being considered as the chosen 
treatment plan and practice for proper management [1]. PN provides comparable oncologic outcomes, with conservation of renal paren-
chyma. Reducing ischemia time and avoiding blood loss are the cornerstone for a successful partial nephrectomy and various techniques 
have been devised for this [2]. Laser technology (for example Nd Yag, CO2 laser and Holmium laser) has been implemented in selected 
strings for both open PN and Laparoscopic PN (LPN) [3]. Thulium (Tm:YAG) laser technology has been recently initiated in case of urologi-
cal soft tissue surgery; it has shown promise in prostate surgery. Literature on use of Thulium laser for partial nephrectomy is scarce. We 
have carried out nearly 100 cases thus far using Thulium laser at our clinical centre.

Case Report

A 75-year old male patient presented to us with history of a single episode of gross painless hematuria with passage of clots. He was 
evaluated biochemically and radiologically. His preoperative haemoglobin was 13.5 mg/dl, serum creatinine was 0.9 mg/dl. Liver function 
tests as well as chest skiagram were within normal limits. Contrast enhanced CT scan showed a Bosniak Type 5 cyst of 3 x 3.5 cm in mid-
polar region of the patient’s left kidney, which showed enhancement by 20 HU on contrast imaging (Figure 1). The cyst was completely 
endophytic with a R.E.N.A.L nephrometry score of 9 (high) [4]. He was taken up for open partial nephrectomy under general anaesthesia.
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Figure 1: CECT image of the renal cyst (Red circle marks the tumor).

The tumor was approached through subcostal incision by transperitoneal approach. The colon was dropped and the kidney was com-
pletely mobilized along with the gerotas facia. Hilar dissection was done and hilar control was achieved. Gerotas facia was opened and the 
cyst was approached (Figure 2). Thulium laser system manufactured by the Quanta laser was used. We used a 365 micrometre fibre which 
was delivered through the ureteric catheter. All OT personnel wore supplied safety glasses. An ablation wattage of 80 watts and coagula-
tion wattage of 40 watts was used to resect the cyst with oncological margins without renal hilar clamping. Blood loss was minimal. After 
resection, the bed was coagulated using thulium laser. No bleeding or urine leak was noticed. No capsular repair or omental wrapping 
performed (Figure 3). 

Figure 2: Renal cyst exposed with intact overlying parenchyma (Circle marks the cyst).
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Figure 3: Post-operative appearance (Blood in the cavity was left to clot as there was no active pooling of blood on waiting).

Post operatively patient had an uneventful recovery. Drain output was minimal. Drain was detached on day 2 post-operation and the 
patient was discharged after 48 hrs of observation. The histopathology report showed clear cell renal cell carcinoma (Fuhrman grade 3) 
with no extracapsular extension. Patient was called for follow up and no complications were noted at 3 and 6 months of follow up.

Discussion

Partial nephrectomy is now accepted as the appropriate modality for the treatment and care management for patients having small 
renal masses [2]. The detrimental outcomes of chronic renal insufficiency in addition to the benign nature of small renal masses dictate 
highest renal preservation, wherever attainable. Ischemia time is an important modifiable risk factor for preservation of renal function. 
It has directed the development of selective renal hilar clamping, hypotensive surgery and non-clamping techniques [5]. Thulium laser 
is known to emanates at a wavelength of 2013 nm [6], which is closer to the absorption peak of water. Tm:YAG laser thus establishes a 
narrow tissue penetration and coagulation sector, thereby providing an extreme surgical protection. Besides, Tm:YAG possess a very good 
haemostatic and vaporization proficiency, making it an attractive source of energy for soft tissue surgery [5]. This excellent coagulation 
and ablation properties of Thulium allow PN to be performed without hilar clamping with minimal blood loss and excellent haemostasis 
[7]. Recently, Sciarra., et al. [7] reported implementing thulium laser enucleation technology for the management of small peripheral renal 
cell carcinoma. Our case was significantly more difficult as the tumor was completely endophytic and required resection as opposed to 
enucleation. No significant blood loss was seen in our case and dissection field remained dry throughout. Loertzer., et al. [8] used thulium 
laser approach to perform laparoscopic partial nephrectomy on exophytic renal tumors. Their strategy didn’t needed the renal vessels to 
be clamped. As in our case, avoiding capsular repair for haemostasis is an added advantage which can significantly shorten clamp time in 
laparoscopic surgery.

Conclusions

Thulium laser is an effective energy modality to resect renal tumors. We have already done ~ 100 such cases having high nephrometry 
score lesions, thus providing conclusive support to our findings mentioned here.
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