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Abstract

Objectives: Partial nephrectomy is the newly treatment of choice for management of small renal mass.
The warm ischemic time (WIT) is the most important factor that affects postoperative renal function. In
this study, we explored the anatomical factors of the renal mass that influence warm ischemic time and
perioperative outcomes during laparoscopic partial nephrectomy (LPN).

Materials and Methods: We performed a single institutional, retrospective analysis in the patients who
underwent LPN at Ramathibodi Hospital from 2007 to 2013. The anatomy of the renal mass was
evaluated preoperatively by computed tomography or magnetic resonance imaging according to
R.E.N.A.L. nephrometry scoring system (radius, exophytic/endophytic, growth pattern, nearness of the
collecting system, anterior/posterior and location). Statistical analysis was performed to evaluate the
associations between the anatomy of renal mass and WIT, operative time (OT), estimated blood loss
(EBL) and postoperative complications.

Results: A total of 28 patients underwent LPN from 2007 to 2013. The average tumor size was 3.75 cm
(range 0.8-8.5 cm), 62.3% of these masses were < 4 cm in diameters, 21.4% were 4-7 cm and 16.3%
were > 7 cm. For growth pattern of the renal mass: 25% were exophytic > 50% and 75% were
exophytic < 50%. The location of the  tumors: 67.9% were in anterior part of the kidney, 24.9% were in
posterior part and 14.3% were located between the anterior and posterior part of the kidney. In
addition, 35.7% were upper pole tumors, 28.6% were in the lower pole, and 35.7% were in interpolar
location. According to R.E.N.A.L. scoring system, the nearness of the collecting system was the only
factor that was found to be significantly correlated with EBL (P = 0.036). From our results, anatomical
factors of renal mass could not predict OT and WIT.

Conclusions: The nearness of collecting system of renal mass is a useful parameter for the prediction
of EBL during LPN.
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Introduction
To date, abdominal ultrasound and computer

tomography are commonly used as routine diagnos-

tic modalities. More than 60% of renal tumors now-

adays are diagnosed incidentally during routine

health check-up(1). Renal cell carcinoma (RCC) is an

aggressive tumor. The early diagnosis and treatment

ultimately improve the survival of the patients.

Based on American Urological Association guide-

line for the management of clinical T1a enhancing

renal mass, partial nephrectomy or nephron sparing

surgery is the treatment of choice for the clinical T1a

patients who are healthy enough for surgery(2). Partial

nephrectomy preserves patient renal function better

than radical nephrectomy(3), whereas oncological out-

comes and cancer specific survival of the patients

are equal to the patients undergoing radical nephrec-

tomy(4).

There are various factors that potentially affect

the success rate of partial nephrectomy such as tumor

size, location of tumor and nearness of the collecting

system. Hence, R.E.N.A.L. nephrometry score (RNS)

was developed in 2009 by Kutikov and Uzzo to evalu-

ate the anatomical complexity of kidney tumor(5). The

R.E.N.A.L. stands for (R)adius; (E)xophytic/endophytic

growth; (N)earness of the deepest tumor part to

collecting system or sinus; (A)nterior/posterior; and

(L)ocation relative to the polar line. RNS is scored

based on a 1, 2, or 3-point scale. From their report,

partial nephrectomy was often performed in the

patients who had RNS lower than 9. Furthermore, a

recent study also supports that open partial nephrec-

tomy is suitable for the patients with high RNS(6).

RNS is a widely accepted tool for the evalua-

tion of small renal mass before undergoing partial

nephrectomy. RNS, however, has not been studied in

Thai population. Therefore, we aimed to evaluate the

potential benefit of RNS for the prediction of peri-

operative outcomes of laparoscopic partial nephrec-

tomy (LPN).

Materials and Methods
Patient population

We retrospectively reviewed the data between

2007 and 2013. Inclusion criteria were patients who

underwent LPN for the small renal mass and their CT

scan or MRI were available for RNS evaluation. Pa-

tients with complete imaging information and con-

genital  renal anomalies (eg. horse-shoe kidney, pelvic

kidney, etc.) were excluded from the study. The RNS

was retrospectively evaluated by a single doctor, a

well trained Urology resident, using the criteria as

previously described(5). We analyzed each anatomical

parameter of RNS that affected the operative out-

comes such as operative time (OT), warm ischemic

time (WIT), estimated blood loss (EBL), as well as

postoperative complications. The study was approved

from the Institutional Review Board of the Faculty of

Medicine Ramathibodi Hospital.

Statistical Analysis
The anatomical factors of renal mass and

patient demographics were reported with descriptive

statistics. The data were analyzed using SPSS ver-

sion 11. The Fisherûs linear discriminant functions and

Chi-square test were used to evaluate differences

between groups and P < 0.05 was considered statis-

tically significant.

Results
Between 2007 and 2013, there were 31 patients

with clinical T1 and T2 underwent LPN for renal mass.

However, 3 patients were excluded because of

incomplete imaging studies; thus, 28 patients were

included for analysis. There were 8 (28.6%) male and

20 (71.4%) female patients. Mean age of the patients
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   Characteristic No. (%) or

median (range)

Sex

   Male 8 (28.6)

   Femal 20 (71.4)

Age (years) 59.6 (40-74)

BMI (kg/m2) 25.6 (18.1-37)

Chief complaint

   Flank pain 4 (14.3)

   Incidental findings 24 (85.7)

Smoking 5 (17.9)

Preoperative diagnosis

   Renal cell carcinoma 14 (50)

   Angiomyolipoma 11 (39.3)

   Cystic renal cell carcinoma 3 (10.7)

Preoperative creatinine (mg/dL)  0.89 (0.48-1.86)

Postoperative creatinine (mg/dL)  1.05 (0.51-2.0)

Previous surgery

   Open abdominal surgery 11 (39.3)

   Laparoscopic abdominal surgery  3 (10.7)

ASA classification

   class 1  3 (10.7)

   class 2  11 (39.3)

   class 3  14 (50)

Year of surgery

   2008  1 (3.6)

   2009 2 (7.2)

   2010  2 (7.2)

   2011  7 (25)

   2012  9 (32)

   2013  7 (25)

Table 1 Characteristics of the patients underwent laparo-

scopic partial nephrectomy (n=28)         Underlying diseases No.

None 1

Hypertension 16

Diabetes mellitus type 2 6

Coronary artery disease 1

Dyslipidemia 12

Pulmonary embolism with on warfarin 1

Deep vein thrombosis with on warfarin 1

Old cerebrovascular disease 1

Allergic rhinitis 1

Obstructive sleep apnea 1

Gout 2

Hepatitis B carrier 1

Benign prostatic hyperplasia 1

Asthma 1

Thyroid goiter 1

Colon cancer 1

Lung cancer 1

Table 2  Underlying diseases of the patients

was 59.6 years old. The chief complaints before LPN

treatment were flank pain in 4 patients (14.3%) and

incidental findings from routine health check-up in 24

patients (85.7%). Preoperative diagnosis was RCC in

14 cases (50%), angiomyolipoma (AML) in 11 cases

(39.3%) and cystic malignancy in 3 cases (10.7%).

Eleven patients (39.3%) had previous open abdomi-

nal surgery and 3 patients (10.7%) had previous

laparoscopic abdominal surgery. The patient charac-

teristics are summarized in the Table 1 and the

underlying diseases of the patients are shown in the

Table 2.

The average tumor size was 3.75 cm (range

0.8-8.5 cm). Tumor size was < 4 cm in 18 cases

(62.3%), 4-7 cm in 6 cases (21.4%) and > 7 cm in

4 cases (16.3%). The RNS showed low complexity

renal mass in 9 cases (32.1%), intermediate com-

plexity in 17 cases (60.7%) and high complexity in 2

cases (7.2%). Anatomical parameters of renal mass

are summarized in the Table 3. Intraoperative and

postoperative data are shown in the Table 4.

The correlation of renal mass parameters and

perioperative outcomes is presented in the Table 5.

The anatomical parameters were not significantly

correlated with the WIT and OT. The nearness of the
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        Parameter No. (%)

Abnormal renal vessel 5 (17.9)

Number of mass

1 26 (92.8)

   2 1 (3.6)

   3 1 (3.6)

Side

   Right 15 (53.6)

   Left 13 (46.4)

Multiple renal masses

   2 masses 1 (3.6)

   3 masses 1 (3.6)

Size

   < 4 cm 18 (62.3)

   4-7 cm 6 (21.4)

   > 7 cm 4 (16.3)

Growth pattern

   Exophytic > 50% 7 (25)

   Exophytic < 50% 21 (75)

   Endophytic  0 (0)

Nearness of the collecting system

   > 7 mm 8 (28.6)

   4-7 mm 8 (28.6)

   < 4 mm 12 (42.8)

Location (anterior/posterior)

   Anterior 19 (67.9)

   Posterior 5 (17.8)

   Between the anterior and posterior part 4 (14.3)

Location (polar)

   Upper 10 (35.7)

   Lower 8 (28.6)

Interpolar 10 (35.7)

Location (medial/lateral)

   Medial 4 (14.3)

   Lateral 24 (85.7)

Renal nephrometry score

   Low 9 (32.1)

   Intermediate 17 (60.7)

   High 2 (7.2)

Table 3  Anatomical factors of renal mass

          Variables No. (%) or

   median (range)

Clamp renal vessel

   Clamp 21 (75)

   Zero 6 (21.4)

   No record 1 (3.6)

Warm ischemic time (min) 33.1 (13-76)

Estimate blood loss (mL) 342.9 (50-1500)

Intraoperative complications 8 (28.6)

Blood loss > 500 mL 6 (21.4)

Tear diaphragm 2 (7.2)

Tear pleura 1 (3.6)

Inadequate clamp 1 (3.6)

Slipping of  renal vessel 1 (3.6)

Renal vein injury 2 (7.2)

Postoperative complications

Abdominal hernia 5 (17.9)

Conversions 5 (17.9)

Laparoscopic radical nephrectomy 3 (10.7)

Open partial nephrectomy 1 (3.6)

Laparoscopic hand assist partial nephrectomy 1 (3.6)

Blood transfusion (No. of patients) 3 (10.7)

Operative time (min) 174 (120-300)

Pathology results

Renal all carcinoma 11 (39.3)

Angiomyolipoma 16 (57.1)

Oncocytoma 1 (3.6)

RCC subtypes

Clear cell 8 (28.5)

Papillary 1 (3.6)

Chromophobe 1 (3.6)

No report 18 (64.3)

Postoperative NPO time (day) 1.2 (1-2)

Hospital stay (day) 7 (3-14)

Duration of drain (day) 3.9 (0-6)

Table 4  Intraoperative and postoperative data
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collecting system parameter was significantly asso-

ciated with EBL (P = 0.036). Lastly, the RNS was not

significantly associated with intraoperative and post-

operative complications.

A total of 8 (28.6%) intraoperative compli-

cations occurred, including intraoperative bleeding

(> 500 ml) (n = 6) and conversions (n = 5). The rea-

sons for conversion were renal vein injury (n = 2),

slipping of lumbar vein clip (n = 1), and inadequate

clamp of the renal vessel (n = 1). One case was

converted to laparoscopic hand assisted partial ne-

phrectomy, because the liver obscured the laparo-

scopic view. Incisional hernia occurred in 5 patients.

The correlation analysis of the RNS and the intra-

operative complications, conversion and postopera-

tive complications is shown in the Table 5. The ana-

tomical parameters of the RNS were not statistically

significance associated with intraoperative complica-

tions, conversion and postoperative complications.

Discussion
Currently, the standard of care for clinically lo-

calized RCC is surgical treatment, preferably with

nephron-sparing surgery or partial nephrectomy(2).

Partial nephrectomy results in equal oncologic out-

comes when compared to radical nephrectomy with

better preservation in renal function(3,7). Active surveil-

lance and minimally invasive ablative therapy have

emerged as potential alternatives to surgery in same

selected patients(8).

RNS was developed by Kutikov et al to eva-

luate the anatomical complexity of the renal mass(5).

This score can be used to predict the perioperative

outcomes of LPN. Hayn et al(9) calculated RNS in 141

patients who underwent LPN for the treatment of

solitary renal mass. The authors found that the pa-

tients with a higher RNS are significantly associated

with an increase of EBL, WIT and length of hospital

stay(9). Similarly, the study by Ellison et al(10) has shown

the association between the higher RNS and an

increase of length of hospital stay, EBL, WIT, and

a greater proportion of major complications. These

results were also confirmed by the other studies.

Rosevear et al(11) found that the patients who deve-

loped complications after partial nephrectomy had

significantly higher RNS than those who did not have

complications. The authors have concluded that RNS

can be used to predict complication risks for the

patients who are candidate for partial nephrectomy(11).

In this study, we evaluated RNS in the patients

WIT OT EBL Conversion Intraoperative  Postoperative

complications complications

Tumor size 0.35 0.378 0.458 0.393 0.67 0.271

Growth pattern 0.88 0.648 0.669 0.29 0.639 0.574

Nearness of collecting system 0.5 0.219 0.036* 0.8 0.854 0.335

Location anterior/posterior 0.63 0.895 0.853 0.601 0.959 0.448

Polar location 0.45 0.876 0.582 0.25 0.552 0.896

Location medial/lateral 0.31 0.36 0.766 0.135 0.253 0.568

Pathology 0.89 0.69 0.959 0.322 0.678 0.286

Table 5  Correlation of renal mass characteristics and perioperative outcomes

*P < 0.05
EBL, estimated blood loss; OT, operative time; RNS, R.E.N.A.L. nephrometry score; WIT, warm ischemic time
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who underwent LPN. We found that the nearness of

the collecting system was the only parameter of RNS

that is significantly correlated with EBL (P = 0.036).

The average EBL was 425 mL when the renal mass

located closed to the collecting system (< 4 mm) and

the average EBL decreased to 337 ml when the mass

located > 4 mm from the collecting system. Our

results support the results from the previously pub-

lished studies that the nearness of the collecting

system can be used to predict EBL. Therefore, risk

of increased perioperative blood loss should be

promptly concerned when the nearness of the col-

lecting system is less than 4 mm.

We found that OT, WIT, postoperative compli-

cations as well as surgical conversion could not be

predicted by RNS. These results were different from

the previous published studies. This could be due to

small sample size in this study. Furthermore, most of

the patients were in the low and intermediate com-

plexity group. Only 6.4% of the patients had high

complexity renal mass. We believe that the peri-

operative and postoperative outcomes would be sig-

nificantly correlated with the RNS if we could include

more patients with more complexity renal mass in

the study.

This study represented the outcomes of the

early experience of LPN. However, the results were

limited by the retrospective analysis and small sample

size.

Conclusion
The nearness of collecting system of renal mass

is a useful parameter to predict EBL during LPN. Our

study showed the promising correlation between RNS

and perioperative outcomes in the early experience

of LPN. We suggest surgeons to evaluate all small

renal mass patients with RNS before LPN.

Acknowledgement
The authors sincerely express their gratitude

for Professor Amnuay Thithapandha and Ms. Duang-

napa Termkraisri for their kind assistance in the Eng-

lish editing and Ms. Wattaya Putthapiban for statisti-

cal analysis.

Conflicts of Interest
None.

References

1. Chow WH, Devesa SS. Contemporary epidemiology of renal cell cancer. Cancer J 2008;14:288-301.

2. Campbell SC, Novick AC, Belldegrun A, Blute ML, Chow GK, Derweesh IH, et al. Guideline for manage-
ment of the clinical T1 renal mass. J Urol 2009;182:1271-9.

3. MacLennan S, Imamura M, Lapitan MC, Omar MI, Lam TB, Hilvano-Cabungcal AM, et al. Systematic
review of perioperative and quality-of-life outcomes following surgical management of localised renal
cancer. Eur Urol 2012;62:1097-117.

4. MacLennan S, Imamura M, Lapitan MC, Omar MI, Lam TB, Hilvano-Cabungcal AM, et al. Systematic
review of oncological outcomes following surgical management of localised renal cancer. Eur Urol 2012;61:
972-93.

5. Kutikov A, Uzzo RG. The R.E.N.A.L. nephrometry score: a comprehensive standardized system for quanti-
tating renal tumor size, location and depth. J Urol 2009;182:844-53.



177Vol. 39 No. 3  July-September 2016

6. Naya Y, Kawauchi A, Oishi M, Ueda T, Fujihara A, Nakamura T, et al. Comparison of diameter-axial-polar
nephrometry and RENAL nephrometry score for treatment decision making in patients with small renal
mass. Int J Clin Oncol 2015;20:358-61.

7. MacLennan S, Imamura M, Lapitan MC, Omar MI, Lam TB, Hilvano-Cabungcal AM, et al. Systematic
review of oncological outcomes following surgical management of localised renal cancer. Eur Urol 2012;61:
972-93.

8. Van Poppel H, Becker F, Cadeddu JA, Gill IS, Janetschek G, Jewett MA, et al. Treatment of Localised Renal
Cell Carcinoma. Eur Urol 2011;60:662-72.

9. Hayn MH, Schwaab T, Underwood W, Kim HL. RENAL nephrometry score Predicts surgical outcomes of
laparoscopic partial nephrectomy. BJU Int 2011;108: 876-81.

10. Ellison JS, Montgomery JS, Hafez KS, Miller DC, He C, Wolf JS Jr, et al. Association of RENAL nephrometry
score with outcomes of minimally invasive partial nephrectomy. Int J Urol 2013;20:564-70.

11. Rosevear HM, Gellhaus PT, Lightfoot AJ, Kresowik TP, Joudi FN, Tracy CR. Utility of the RENAL nephrometry
scoring system in the real world: predicting surgeon operative preference and complication risk. BJU Int
2012;109:700-5.



Rama Med J 2016; 39: 171-178178

Original Articles/π‘æπ∏åμâπ©∫—∫

ªí®®—¬∑“ß°“¬«‘¿“§¢Õß‡π◊ÈÕßÕ°„π‰μ∑’Ë¡’º≈μàÕ°“√√—°…“‚¥¬
«‘∏’°“√ àÕß°≈âÕßºà“μ—¥‡π◊ÈÕ‰μÕÕ°∫“ß à«π

∏π“∏√ ‡μ‘¡‰°√»√’, ª°‡°» »‘√‘»√’μ√’√—°…å, «‘∑¬å «‘‡»… ‘π∏ÿå, °‘μμ‘≥—∞ °‘®«‘°—¬,
«‘ Ÿμ√ §ß‡®√‘≠ ¡∫—μ‘, ‡ª√¡ —πμ‘Ï  —ß¶å§ÿâ¡

·ºπ°»—≈¬°√√¡∑“ß‡¥‘πªí  “«– ¿“§«‘™“»—≈¬»“ μ√å §≥–·æ∑¬»“ μ√å ‚√ßæ¬“∫“≈√“¡“∏‘∫¥’ °√ÿß‡∑æ¡À“π§√ ª√–‡∑»‰∑¬

∫∑§—¥¬àÕ

«—μ∂ÿª√– ß§å: °“√ºà“μ—¥‡Õ“‡π◊ÈÕ‰μÕÕ°∫“ß à«π‡ªìπ«‘∏’°“√„À¡à∑’Ë‡√‘Ë¡‰¥â√—∫°“√¬Õ¡√—∫¡“°¢÷Èπ„π°“√√—°…“°âÕπ∑’Ë‰μ¢π“¥
‡≈Á° ªí®®—¬∑’Ë ”§—≠∑’Ë ÿ¥∑’Ë àßº≈μàÕ°“√∑”ß“π¢Õß‰μÀ≈—ß°“√ºà“μ—¥§◊Õ warm ischemic time „π°“√»÷°…“π’ÈμâÕß°“√
»÷°“…“∂÷ßªí®®—¬∑“ß°“¬«‘¿“§¢Õß°âÕπ∑’Ë‰μ∑’ËÕ“® àßº≈μàÕ warm ischemic time ·≈–º≈¢Õß°“√ºà“μ—¥‡Õ“‡π◊ÈÕ‰μÕÕ°
∫“ß à«π‚¥¬«‘∏’°“√ àÕß°≈âÕß

«‘∏’°“√: »÷°…“∑∫∑«π‡«™√–‡∫’¬π¬âÕπÀ≈—ß„πºŸâªÉ«¬∑ÿ°√“¬∑’Ë‰¥â√—∫°“√√—°…“‚¥¬°“√ àÕß°≈âÕßºà“μ—¥‡Õ“‡π◊ÈÕ‰μÕÕ°∫“ß
 à«π„π‚√ßæ¬“∫“≈√“¡“∏‘∫¥’ μ—Èß·μàªï §.». 2007-2013 ‚¥¬‡°Á∫¢âÕ¡Ÿ≈ªí®®—¬∑“ß°“¬«‘¿“§¢Õß‡π◊ÈÕßÕ°∑’Ë‰μ®“°°“√
μ√«®‡Õ°´å‡√¬å§Õ¡æ‘«‡μÕ√åÀ√◊Õ‡Õ°´å‡√¬å§≈◊Ëπ·¡à‡À≈Á°°àÕπ°“√ºà“μ—¥ ‚¥¬æ‘®“√≥“μ“¡√–∫∫°“√ª√–‡¡‘π°âÕπ∑’Ë‰μ¢π“¥
‡≈Á° R.E.N.A.L. nephrometry scoring system (tumor size, growth pattern, nearness of the collecting
system, anterior/posterior, medial/lateral, and polar location) «à“¡’§«“¡ —¡æ—π∏å°—∫ warm ischemic time
√–¬–‡«≈“„π°“√ºà“μ—¥·≈–ª√‘¡“≥‡≈◊Õ¥∑’Ë‡ ’¬¢≥–ºà“μ—¥Õ¬à“ß‰√

º≈°“√»÷°…“: ‰¥â∑”°“√»÷°…“„πºŸâªÉ«¬∑—ÈßÀ¡¥ 28 √“¬∑’Ë√—°…“‚¥¬°“√ºà“μ—¥‡Õ“‡π◊ÈÕ‰μÕÕ°∫“ß à«π√–À«à“ß §.». 2007-
2013 ¢π“¥°âÕπ‡π◊ÈÕßÕ°‡©≈’Ë¬ 3.75 ´¡. (0.8-8.5 ´¡.) √âÕ¬≈– 62.3 ¢Õß°âÕπ‡π◊ÈÕßÕ°¡’¢π“¥ < 4 ´¡. √âÕ¬≈– 21.4
¢Õß°âÕπ‡π◊ÈÕßÕ°¡’¢π“¥ 4-7 ´¡. ·≈–√âÕ¬≈– 16.3 ¢Õß°âÕπ‡π◊ÈÕßÕ°¡’¢π“¥ > 7 ´¡.  ”À√—∫ growth pattern æ∫«à“
√âÕ¬≈– 25 ¢Õß°âÕπ‡π◊ÈÕßÕ°Õ¬Ÿàμ”·Àπàß‡°‘π¢Õ∫¢Õß‰μ > 50% ·≈–¡’√âÕ¬≈– 75 ¢Õß°âÕπ‡π◊ÈÕßÕ°Õ¬Ÿà‡°‘π¢Õ∫¢Õß‰μ
< 50% æ∫«à“√âÕ¬≈– 67.9 ¢Õß°âÕπ‡π◊ÈÕßÕ°Õ¬Ÿà∑“ß¥â“πÀπâ“¢Õß‰μ √âÕ¬≈– 24.9 ¢Õß°âÕπ‡π◊ÈÕßÕ°Õ¬Ÿà∑“ß¥â“πÀ≈—ß‰μ
·≈–√âÕ¬≈– 14.3 Õ¬Ÿà√–À«à“ßÀπâ“·≈–À≈—ß¢Õß‰μ  √âÕ¬≈– 35.7 ¢Õß°âÕπ‡π◊ÈÕßÕ°Õ¬Ÿà à«π∫π¢Õß‰μ √âÕ¬≈– 28.6 ¢Õß
°âÕπ‡π◊ÈÕßÕ°Õ¬Ÿà à«π≈à“ß¢Õß‰μ ·≈–√âÕ¬≈– 35.7 ¢Õß°âÕπ‡π◊ÈÕßÕ°Õ¬Ÿàμ”·Àπàßμ√ß°≈“ß‰μ ®“°°“√»÷°…“æ∫«à“ªí®®—¬
∑“ß°“¬«‘¿“§¢Õß‡π◊ÈÕßÕ°∑’Ë‰μ √–¬–„°≈â collecting system (nearness of the collecting system) ¡’º≈μàÕ
ª√‘¡“≥‡≈◊Õ¥∑’Ë‡ ’¬¢≥–ºà“μ—¥Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘μ‘ (P value = 0.04) ·≈–ªí®®—¬∑“ß°“¬«‘¿“§Õ◊ËπÊ ¢Õß‡π◊ÈÕßÕ°
∑’Ë‰μ ‰¡à “¡“√∂„™â∑”π“¬‡«≈“∑’Ë„™â„π°“√ºà“μ—¥·≈– warm ischemic time ‰¥â

 √ÿª: √–¬–„°≈â collecting system ¢Õß°âÕπ‡π◊ÈÕßÕ°∑’Ë‰μ ‡ªìπ§à“∑’Ë “¡“√∂„™â∑”π“¬ª√‘¡“≥‡≈◊Õ¥∑’ËÕÕ°„π¢≥–
∑”°“√ºà“μ—¥‡Õ“‡π◊ÈÕ‰μÕÕ°∫“ß à«π‚¥¬«‘∏’°“√ àÕß°≈âÕß

Corresponding author: ‡ª√¡ —πμ‘Ï  —ß¶å§ÿâ¡
·ºπ°»—≈¬°√√¡∑“ß‡¥‘πªí  “«– ¿“§«‘™“»—≈¬»“ μ√å §≥–·æ∑¬»“ μ√å‚√ßæ¬“∫“≈√“¡“∏‘∫¥’ °√ÿß‡∑æ¡À“π§√
ª√–‡∑»‰∑¬ ‚∑√»—æ∑å: 02 201 1315, ‚∑√ “√ 02 279 4704  Email: premsanti@gmail.com


