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ABSTRACT 

 
The objective of this study was to provide a detailed laparoscopic anatomy of the abdominal regions and to 

describe Laparoscopic Clipping Release (LCR) in situ castration technique in lateral recumbent male donkey. 

Nine adult clinically healthy donkeys were used for the study. Using only two laparoscopic ports and titanium 

clips to induce in situ castration in lateral recumbent generally anesthetized patients was the golden change out 

of previous laparoscopic trials. The main port placed 5-10 cm caudal to the umbilicus and secondary port placed 

in groin region 10 cm dorsal and 10 cm caudal to the main port. Two clips over the course of the vas deference 

and four clips over the course of the testicular blood vessels (one pair dorsally and one pair ventrally) are fixed 

using clip applier. This technique provided an optimal access, easy manipulation and handling of testicular 

structures, short operative time, no intra or post-operative complications and excellent cosmetic appearance. We 

concluded that LCR technique in right lateral recumbent position is proved to be feasible, safe, less time 

consuming, and could be brought into consideration as an alternative to in situ equine castration methods.  
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INTRODUCTION 

 
Compared to conventional castration methods, 

the laparoscopic castration technique shows minimal 

intra and post-operative complications (Fischer and 

Vachon 1992; Davis 1997; Walmsley 2003 and Pepe 

et al., 2005). The technique of leaving the testis in 

situ to undergo avascular necrosis decreases the 

potential for excess oedema, haemorrhage, infection, 

lameness and evisceration, when compared with other 

methods (Moll et al., 1995; Wilson et al., 1996 and 

Bergeron et al., 1998). Swelling and signs of pain 

observed after laparoscopic surgery are less severe 

than those seen after routine castration and are an 

expected response to the necrotic testicular tissue 

(Wilson et al., 1996). 
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Laparoscopic in situ castration can be performed 

through ligation transection, electrosurgical 

coagulation and transection and endoscopic stapling 

of the spermatic cord (Turner and Brown 1993; 

Fischer 1998; Hanrath and Rodgerson 2002 and pepe 

et al., 2005). Ligation technique was reported with a 

disadvantage of being time consuming and ability of 

knot slippage, while electro cauterization shows high 

efficiency in small diameter blood vessels and with a 

probable failure in large ones and accidental organ 

perforation (Freeman, 1999). 

 

There are numerous techniques for laparoscopic 

castration of cryptorchide testis which have been 

described, but there are principal differences related 

to position of the horse (standing or dorsal 

recumbency) (Galuppo et al., 1996; Wilson et al., 

1996; Hendrickson, 2006 and Rubio-Martinez, 2012). 

  

Laparoscopic in situ castration in anesthetized dorsal 

recumbent donkeys is more advantageous than in 

standing position because no additional portals are 

required for manipulating the spermatic cord and 

shorter surgical time. For the standing approach the 

need to use both flanks was a must, it also requires 
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additional preparation time and results in poor 

visualization of the spermatic cord in some cases 

because of impairment of some abdominal structures 

(Pepe et al., 2005 and Greet, 2008).  
 

Despite the advantages of dorsal recumbent 

laparoscopic surgery; it may result in serious 

complications due to patient’s position and anesthesia 

protocol that have adverse effects on arterial 

oxygenation and respiratory function Hofmeister et 

al. (2008) and Dijk et al. (2015).  
 

The aim of this study was to provide a detailed 

laparoscopic anatomy of the abdominal organs and to 

describe Laparoscopic Clipping Release (LCR) in situ 

castration technique in lateral recumbent male donkey 

as a modified technique of laparoscopic in situ 

castration. 

 

MATERIALS AND METHODS 

 
Animals: 

The present study was carried out on 9 adult 

apparently healthy local breed donkeys weighting 

200-250 kg and aged from 7-9 years old with normal 

descended scrotal testis. Two donkeys were used for 

laparoscopic anatomical evaluation of both sides of 

the abdomen and then 7 donkeys were used for 

laparoscopic in situ castration.  
 

Laparoscopic Equipment and Instrumentation: 

Standard laparoscopic instruments, cannulas, 

telescope, insufflator, Veress needle, Maryland 

grasper, scissors and Endo clip applier (Endoservice, 

GmbH, Germany) and medium/large titanium clips 

(Ethicon, USA). Operating instruments were available 

in 45-cm length and 10-mm diameter. 
 

Animal Preparation: 

All donkeys had a standard preoperative clinical 

examination including careful palpation of the 

external reproductive tract to confirm the presence of 

2 normally descended scrotal testes. Food was 

withheld for 24-36 hours while water was allowed ad 

lib before surgery. A single dose of 3000 IU of 

tetanus antitoxin, 10,000 IU/kg Procaine Penicillin G 

plus 10 mg of streptomycin/ kg (Combi-Kel, Kela 

Laboratoria, Belgium), and 1.1 mg/kg non-steriodal 

anti-inflammatory flunixin meglumine (Finadyne, 

Intervet Shering-Plough Animal Health) were 

administered before the laparoscopic procedures.  
 

All animals were anesthetized by intravenous 

administration of xylazine Hcl (Xylaject, ADWIA, 

Egypt.) in a dose of 1.1 mg/Kg of body weight 

followed by intravenous administration of Ketamine 

Hcl (Ketamine, Sigmatech Pharm, Egypt) in a dose of 

2.2 mg/ Kg of body weight with 5 minutes apart.  
 

Laparoscopic anatomy of lateral recumbent 

position: 

Donkeys were restrained and positioned firstly in 

right lateral recumbency with the hindquarter tilted 

upward 15 degrees (Trendelenburg position). The 

abdomen was prepared and draped for aseptic 

procedure then the left hind limb was draped and 

hanged to the ceiling. The main portal cannula placed 

5-10 cm caudal to the umbilicus by an open technique 

according to Palmer (1993). Abdominal insufflation 

and introducing the laparoscope via the main portal 

were achieved to explore the anatomical structures of 

the abdominal organs systematically from caudal to 

cranial in lateral recumbent position. The procedure 

was repeated on the opposite side. 
 

Laparoscopic Clipping Release (LCR) in situ 

castration:  

In right lateral recumbency, two instrumental portals 

were made. The first portal was placed as the 

procedure aforementioned in laparoscopic anatomy. 

A second 10 mm portal cannula was placed in the 

groin region 10 cm dorsal and caudal to the level of 

the main portal (Fig.1). The secondary portal was 

used to introduce a 10 mm clip applier. 
 

 

 

 

 

 

 
 

 

 

 

 

 

 
 

Fig.1: Showing the animal laid in right lateral recumbent position with the upper limb hanged. The main port 

(MP) introduced via umbilicus and a secondary port (SP) in the groin region. Red dotted lines referred to deep 

inguinal rings (DIR). 
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Two clips were fixed over the course of the vas 

deference with 1-2 cm in between. Another four clips 

were placed over the course of mesorchium without 

dissection from the abdominal wall; one pair dorsally 

and one pair ventrally with 2 cm in between. The clip 

applier was then substituted with a scissors to transect 

the vas deference and mesorchium between the clips. 

The operation site and stumps were examined 

carefully for bleeding (Fig. 2).  

 
Laparoscopic procedure was evaluated considering: 

operative time, Intra operative complication(s) and 

degree of easiness. Operative time was measured in 

minutes from the time of main port insertion to 

placement of last skin suture. Intra operative 

complication(s) including organ puncture and 

bleeding were recorded. Bleeding was determined 

according to the score described by (Culp et al., and 

Dupré et al., 2009) such as; None: no bleeding, 

Minor: presence of few drops of blood that stopped 

immediately and required no hemostatic 

interventions, Moderate: the present blood did not 

obscure the surgical field but required hemostatic 

intervention and severe: the bleeding impaired the 

observation of the surgical field and required either 

hemostasis or conversion to laparotomy. 

 
 

 

 

 

 
 

 

 

 
 

 

 

Fig. 2: (A) Showing the application of titanium clips over the course of testicular blood vessles and vas 

deference by using clip applier. (B) Showing transection of vas deference and testicular blood vessles. (V) vas 

deference, (C) clip applier, (TAV) testicular artery and vein, (DIR) deep inguinal ring, (M) mesorechium. 

 
Degree of easiness of the procedure was measured by 

scores from 0-3 (where; 0: means too easy and no 

effort is exerted upon the surgeon, 1: means easy, 2: 

means difficult, and 3: means too difficult to be 

completed and required traditional surgery. Selection 

of these scores to describe the degree of easiness 

based on observation and determination of the 

following; number of portals and trocars, viewing of 

the laparoscopic field, organ accessibility, handling of 

tissues as well as number of hand instrument 

confliction. 

 
Postoperative management: 
After surgery, all operated donkeys were kept in a 

small paddock for 5 days in conjunction with daily 

controlled walking for 20 minutes. Special attention 

was paid to the scrotal area during the first 15 days 

post operation followed by re-laparoscopic 

examination to detect inflammation, hematoma 

formation or adhesions. All collected data was 

analyzed statistically according to SAS (2006).  

 

RESULTS 

 
Laparoscopic Anatomy: 

Laparoscopic exploration of the lateral recumbent 

animals revealed that the main structures in the left 

side of the abdomen included; the hepatic duct, left 

lateral and quadrate lobes of the liver, stomach, 

spleen, left kidney with the associated nephrosplenic 

ligament, segments of jejunum, descending colon, 

and ascending colon, left side of the male 

reproductive tracts, urinary bladder, inguinal ring, and 

mesorchium. 

 
While structures observed in the right side of the 

abdomen included; portion of the common hepatic 

duct, left lateral, quadrate, and right lobes of the liver, 

caudate process of the liver, stomach, duodenum, 

right dorsal colon, epiploic foramen, omental bursa, 

right kidney, base of the cecum, segments of jejunum, 

descending colon, and ascending colon, urinary 

bladder, right half of the male reproductive tracts, and 

rectum (Fig. 3 A and B). 
 

 

 

 

A 
B 
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Fig. 3: A. Laparoscopic anatomy of right cranial portion of the abdomen showing (RLL) right lateral lope of 

liver, (RTL) right triangular ligament, (RK) right kidney, (CP) caudate process of liver. 

 
     

 

 

 
 

 

 

 

 
  
 
 

Fig. 3: B. Laparoscopic anatomy of left cranial portion of the abdomen showing (LLL) left lateral lope of liver, 

(LTL) left triangular ligament, (TD) tendinious portion of diaphragm, (MD) muscular portion of diaphragm, (S) 

spleen, (LK) left kidney and (NSL) nephrosplenic ligament. 

The right lateral Trendelenburg position was found to be more convenient than the left position (fig. 3 C). 

 
 

 

 

 

 

 

 

 
 

 

 

 
 

 

Fig. 3: C. Laparoscopic anatomy of caudal portion of the abdomen (pelvic cavity) as seen in left lateral 

recumbent patient showing (UB) urinary bladder, (VD) vas deference, (TAV) testicular artery and vein and 

(DIR) deep inguinal ring. 

Laparoscopic Clipping Release (LCR) in situ castration:  
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Withholding food 24 to 36 hours, aids to reduce bulk 

in the peritoneal cavity and improve the working 

space, hence with the aid of a light 

pneumoperitoneum (12 mm/hg) provided more 

roomy space for intra-abdominal laparoscopic 

intervention.  

 

The right lateral recumbent Trendelenburg position of 

15 degrees provided an optimal view to the two 

inguinal rings and their contents of vas deferens and 

mesorchium and offered a comfortable instrumental 

handling for the surgeon. Further advantages of RLT 

position were better animal-surgeon-set layout and 

only one surgeon can perform without assistance. 

 

The procedure was feasible and the degree of effort 

exerted up on the surgeon during procedure scored 

between 0 and 1. Mean operative time (M ± SD) 

recorded 12 ± 3 minutes (ranged from 10 to 15 

minutes).  

 

The medium/ large endoscopic titanium clips were 

suitable to occlude the mesorachium up to 8.1 mm in 

diameter, easily applied and fast. There were neither 

bleeding nor organ perforation as intra-operative 

complications. On re-laparoscopic examination, 

neither visible postoperative complications nor clip 

slippage were recorded. 

 

All testes were slightly increased in size, get warm 

and painless on manual palpation during the 1st week 

postoperative. Thereafter, the scrotal size began to 

decrease and around 15 days after castration, the 

swelling was no longer obvious.  

 

The modified LCR was proved to be a feasible, easy, 

time-saving with minimal complications technique. 

 
DISCUSSION 

 
After the thorough laparoscopic anatomical 

exploration of the abdomen in both right and left 

lateral recumbent positions, the right lateral 

Trendelenburg position was found to be more 

convenient than the left position because cecum was 

not incorporated in the surgical field. This result was 

similar to that obtained by Galuppo et al. (1995) and 

Galuppo (2002). 

 
In contrast to laparoscopic castration of Sardinia 

donkeys in standing and dorsal recumbent positions 

reported by Pepe et al. (2005), the current technique 

was more fast, easy and safe. The advantages of the 

technique seem to be a result of reduced number of 

ports and minimal manipulation of spermatic cords. 

Moreover, changing the patient position to right 

lateral Trendelenburg position offers a direct 

panoramic visualization of the surgical field and 

minimizes the tilting degree of patient’s head, 

therefore the risk of pneum-heamodynamic 

consequences decrease. These findings were in 

agreement with Hofmeister et al. (2008) and Dijk et 

al. (2015).  

 

Furthermore, we have found this position versatile, 

useful and adaptable to any operation theater. It is an 

acceptable alternative, and in our experience, a 

distinct improvement over the dorsal recumbent 

position performed by Pepe et al. (2005). The current 

position offered more specific advantages such as: (1) 

with the surgeon's eye, the camera, the operative 

field, and the monitor aligned in one line, optimal 

eye-hand coordination is achieved. (2) Since the 

patients’ hips are not flexed and abducted, the range 

and freedom of movement of the surgeon is greatly 

increased (3) The theater layout are the same as those 

used for the traditional castration position (4) If a 

conversion to open surgery is required, it could be 

performed without altering the patient's position or 

surgical drapes (5) One surgeon can perform 

operation successively without any assistance of 

camera operator or assistant surgeon because of 

comfortable approximated level of hand-port layout. 

 

Considering the time factor and easiness of the 

technique, the application of medium/ large titanium 

clips for mesorchium and vas deference appeared 

technically efficient, easy and time saving. The 

mesorchium was completely involved within the jaws 

of the clip and no bleeding was recorded after vessels 

transection. Moreover, use of the medium/large 

titanium clip resulted in improved surgical time 

compared with other techniques reported by Fischer 

(1998) and Hanrath and Rodgerson (2002) that using 

endoscopic sutures loops or/and electrosurgical 

dissection and hemostasis. 

 

Laparoscopic-Clipping-Release (LCR) in situ 

castration technique was successively achieved in 

anesthetized right lateral Trendelenburg recumbent 

donkeys. The spermatic cord was easily recognized, 

occluded and transected without any complications. 

To our knowledge, the present study is the first 

documented trial describing the laparoscopic in situ 

castration in a modified lateral recumbent position in 

donkeys.  

 

In agreement with the previous reports in horses, the 

potential advantages of laparoscopic castration in 

donkeys include: (1) a smaller incision, (2) better 

visualization of the important structures, (3) tension-

free transection of the mesorchium, (4) easy 

evaluation of the transected stump to make sure there 

is no hemorrhage, which generally leads to less 

postoperative pain and morbidity compared with open 

surgical castration as reported by Nicola et al. (2015). 

 

It should be noted that in situ castration has 

conflicting results. Pepe et al., 2005; Saifzadeh et al., 
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2008 and Abou-Ahmed et al. (2012) reported that the 

spermatic cord transection induced avascular necrosis 

of testicular tissue, without revascularization of the 

testes based on serum testosterone concentrations and 

histological evaluation 3–12 months after surgery. On 

the other hand, Voermans et al. (2006) and 

Fourmestraux et al. (2014) recorded that testis 

revascularization occurred in 7-12.5 % of cases 

originated from anastomosing vessels of the external 

pudendal artery through the proper ligament of the 

testis. 

 

Despite the fact that geldings in this report had none 

of the major complications reported with traditional 

castration methods, a more comprehensive long-term 

comparative study should be undertaken to 

understand fully the pro and cons of this technique.  

 

Based on the over mentioned results, LCR technique 

in right lateral recumbent position reported here is 

proved to be readily accomplished, safe, less-time 

consuming, and could be brought into consideration 

as an alternative to the in situ equine castration 

methods. 
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هذفج انذراست نخقذيى وصف حشريحً يفصم نهبطٍ فً ركىر انفصيهت انخيهيت ياسخخذاو يُظار انبطٍ انجراحً كًا هذفج انً 

ىيت انخاصت بانخصيخيٍ وغهقهًا باسخخذاو يشابك يعذَيت يصُىعت يٍ يعذٌ انخيخاَيىو اسخحذاد طريقت جذيذة نهىصىل نلأوعيت انذي

ا. حعخبر انطريقت انحانيت طريقت قابهت نهخطبيق عًهيا وسههت بغرض غهق الايذاد انذيىي عٍ انخصيخيٍ وانخسبب فً انًىث انُسيجً نهً

ويىفرة نهىقج كًا اَها حًيزث عٍ سابقاحها وانًسجهت فً ركىر انخيىل فً وضع الاسخهقاء انظهري وانىضع واقفا فً اَها حىفر رؤيت 

كفائت واَخفاض انًشاكم اثُاء وبعذ اجراء شايهه نهحىض وانًُطقخيٍ الأربيخيٍ بذوٌ أي فخحاث أضافيت نهًُظار كًا أَها حًيزث بان

انعًهيت انجراحيت. وبُاء عهً ياسبق يًكٍ اسخخلاص اٌ حغيير وضع انحيىاٌ انً وضع الاسخهقاء عهً انجُب واسخخذاو يشابك 

 انخيخاَيىو هً طريق فاعهت لأحذاد انًىث انُسيجً نهخصيت وإحذاد انعقى بكفاءة وبأقم انًشاكم.
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