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 Implication for health policy/practice/research/medical education:
There are several methods for the ligation of structures during minimally invasive operations. The hem-o-lok clip is a polymer clip 
with a lock engagement feature. According to this study, properly applied hem-o-lok clips during basic laparoscopic procedures 
are a safe option for ligation of structures. We present this study to educate the surgeons about the proper use of hem-o-lok clips 
during minimally invasive general surgery. 

1. Background
There are several methods of ligating structures dur-

ing laparoscopic operations. Several studies have ex-
amined the efficacy, safety, and cost of various devices 
in different situations. Each technique has potential 

Background: There are several methods for the ligation of structures during minimally inva-
sive operations. The hem-o-lok clip is a nonabsorbable polymer clip with a lock engagement 
feature. There are few reports about its use in minimally invasive general surgical procedures.
Objectives: In this report, we describe our experience with the hem-o-lok clip during basic, 
minimally invasive, general surgery procedures and the adverse events during application 
of the hem-o-lok.
Patients and Methods: We retrospectively reviewed all laparoscopic appendectomies (LAs), 
cholecystectomies (LCs), and splenectomies (LSs), performed by 6 general surgeons at a 
university-affiliated hospital over 4 years. Clip failure was defined as intraoperative or post-
operative bleeding due to clip malfunction that necessitated placement of another clip, con-
version to an open procedure, or postoperative re-exploration. Leakage from the cystic duct 
and appendiceal stump was also considered clip failure. A search of the US Food and Drug 
Administration Manufacturer and User Facility Device Experience (MAUDE) database using 
the appropriate keywords was performed on July 7, 2011. This online resource contains reports 
of adverse events involving medical devices.
Results: Over a 4-year period, 856 laparoscopic operations, comprising 770 LC, 55 LS, and 31 
LA, were performed. We did not observe any incidence of clip failure. There were 22 reports of 
hem-o-lok clip failure in the MAUDA database. Eighty-two percent (n = 18) of clip failures were 
reported during laparoscopic nephrectomy. There was no report of failure after LA. There 
were 2 reported clip failures after LC (with bile leakage) and 1 after LS (tearing of splenic ves-
sels with intraoperative bleeding). There was also a report of migration of the hem-o-lok clip 
into the common bile duct, which occurred 4 years after a complicated LC.
Conclusions: Hem-o-lok clips that are properly applied during basic laparoscopic procedures 
are a secure option for the ligation of the structures. Surgeons must be educated regarding 
the proper application technique.
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drawbacks. Application of endoloops requires dexter-
ity and training. Endoscopic staplers are expensive in-
struments. Titanium clips can slip from their primary 
position (1). The hem-o-lok clip (Weck Closure Systems, 
Research Triangle Park, NC) (Figure 1) was introduced 
in 1999. This nonabsorbable polymer clip has a lock 
engagement feature, as well as teeth in the jaws that 
provide good security. In addition, recent experimen-
tal studies have tested the ability of the hem-o-lok to 
withstand supraphysiological pressures in comparison 
with other devices (1, 2). This clip has gained popularity 
among laparoscopic urologists, primarily for the liga-
tion of vessels of the renal hilum during minimally in-
vasive nephrectomy, effecting appropriate results (1, 3). 
We and many others have also adopted the hem-o-lok 
for a variety of laparoscopic procedures in recent years. 
However, few reports have examined its use in laparo-
scopic general surgical procedures.

base of an appendix, 1 hem-o-lok clip is applied on the 
patient side, and 1 clip is applied on the specimen side 
(Figure 2). Occasionally, ligation of the mesoappendix 
is also performed with a hem-o-lok (4). During a lapa-
roscopic cholecystectomy (LC), 1 or 2 hem-o-lok clips 
are placed on the proximal part of the cystic duct, and 
1 is placed on the distal section (Figure 3). In most cas-
es, ligation of the cystic artery is also performed with 
application of a hem-o-lok clip. During a laparoscopic 
splenectomy (LS), after circumferential dissection of 
the splenic artery and vein, 2 hem-o-lok clips are placed 
on the patient side of each vessel, and 1 is placed on the 
splenic side (Figure 4).

Figure 1. A) Hem-o-Lok Clip in Applier; B) Locked Clip With Uniform Teeth

2. Objectives
In this report, we describe our experience with the hem-

o-lok clip during basic, minimally invasive, general sur-
gery procedures and report the adverse events during 
application of the hem-o-lok in the Food and Drug Ad-
ministration database of medical devices.

3. Patients and Methods
The hem-o-lok has been used routinely in our operat-

ing room at a university-affiliated tertiary hospital since 
2006. We retrospectively reviewed all laparoscopic ap-
pendectomies, cholecystectomies, and splenectomies 
that were performed by 6 surgeons over four years. In 
a laparoscopic appendectomy (LA) for the closure of the 

Figure 2. Laparoscopic Appendectomy

One hem-o-lok clip is applied on the appendiceal stump and one clip on 
the specimen side.

Clip failure was defined as intraoperative or postoper-
ative bleeding due to clip malfunction that necessitated 
placement of another clip, conversion to an open pro-
cedure, or postoperative re-exploration. Leakage from 
the cystic duct after LC and appendiceal stump after 
LA was also considered clip failure. A search of the US 
Food and Drug Administration (FDA) Manufacturer and 
User Facility Device Experience (MAUDE) database was 
performed on July 7, 2011. This online resource contains 
reports of adverse events involving medical devices and 
is updated quarterly. MAUDE contains all voluntary re-
ports since June 1993, user facility reports since 1993, dis-
tributor reports since 1993, and manufacturer reports 
since August 1996 (1).

We performed multiple searches using the following 
keywords, alone or in combination: Weck, hem-o-lok, 
clip, appendectomy, cholecystectomy, splenectomy, 
and laparoscopy. The results of these searches were re-
viewed, and only those involving the hem-o-lok clip in 
minimally invasive general surgery procedures were 
included. All text fields were reviewed to determine the 
nature of the incidents and manufacturer responses.
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1 clip for ligation of the cystic artery. After 4 years, the 
patient underwent endoscopic removal of a CBD stone, 
and a closed hem-o-lok clip was found in the center of the 
stone. 

5. Discussion
Released in 1999, the hem-o-lok clip has been a useful 

alternative to titanium clips, endoloops, and endoscopic 
staplers (1). There are 4 sizes of hem-o-lok clips and appli-
ers (M, ML, L, and XL), from 2 mm to 16 mm, for ligation of 
structures during minimally invasive surgery. Clips ligate 
up to 10 mm of tissue through a 5-mm trocar and up to 16 
mm through a 10-mm trocar. This non-absorbable poly-
mer locking clip is inert, non-conductive, and compatible 
with CT scan and MRI. The lock engagement feature and 
the presence of teeth in the jaws provide good security. 
Loading of the applier with the clip is easy, and a flex-
ible mechanism virtually prevents clips from falling out 
of the applier. There are several reports about the safety 
of hem-o-lok clips in minimally invasive operations. En-
dourologists have used these clips widely during lapa-
roscopic nephrectomy for more than a decade (1-3, 5, 6). 
We previously presented the safety and feasibility of the 
hem-o-lok clip for ligation of the appendiceal base and 
mesentery during LA. Other surgeons have also shown a 
similar result with a single hem-o-lok on the appendiceal 
stump (7, 8). There are published reports in favor of its ap-
plication during minimally invasive cholecystectomy (1), 
prostatectomy (9), hysterectomy (10), and lung lobecto-
my (11). In this study, we have presented the results of the 
application of hem-o-lok clips during minimally invasive 
cholecystectomy, appendectomy, and splenectomy in 856 
patients. We did not observe any cases of clip failure.

The MAUDE database is a reporting system mandated by 
the FDA for the surveillance of medical devices. It includes 
reports of adverse events involving medical devices that 
occur after device approval. MAUDE has been transformed 
into a searchable online database (http://www.accessdata.
fda.gov/scripts/cdrh/cfdocs/cfMAUDE/search.CFM) (12). Re-
cently, many reviews of MAUDE data have been published (1, 

Figure 3. Laparoscopic Cholecystectomy

A) After circumferential dissection of cystic duct; B) visualization of the curved tip of the clip around and beyond it; C) one or two hem-o-lok clips are 
placed on the proximal part of cystic duct and one is placed on the distal part.

Figure 4. Laparoscopic Splenectomy

Two hem-o-lok clips are placed on the patient side of splenic artery and one 
is placed on the splenic side. Note the placement of clip at 90 degree to the 
artery and appropriate visual stump.

4. Results
Between July 2006 and June 2009, 856 laparoscopic 

operations, comprising 770 LC, 55 LS, and 31 LA, were per-
formed. The number of clips that were placed on the pa-
tient side of the splenic artery and vein was most often 2. 
The number of clips that were used for the ligation of the 
cystic duct and artery, the appendiceal base and its mes-
entery, and the specimen side of splenic vessels was most 
often 1, occasionally 2. We did not observe any incidence 
of clip failure. In the MAUDA database, we identified 22 
reports of hem-o-lok clip failure. Eighteen cases (82%) of 
clip failure were reported during minimally invasive ne-
phrectomy. There was no report of failure after LA. There 
were 2 clip failures after LC (with bile leakage) was and 
1 after LS (tearing of splenic vessels with intraoperative 
bleeding). There was also a reported case of migration 
of the clip into the common bile duct (CBD). This patient 
underwent LC, which was converted to an open proce-
dure due to iatrogenic CBD injury. The surgeon used only 
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6, 13), attempting to summarize adverse events in the data-
base. For the clinician who is considering the use of a new 
medical device, the MAUDE database is useful for searching 
for complications that have not been reported in the medi-
cal literature (13). Overall, relatively few incidents of clip fail-
ure during minimally invasive general surgery have been 
reported in the MAUDE database. In the MAUDE database, 
we found 3 reports of clip failure after LC and 1 report dur-
ing LS. However, these reports to the FDA are voluntary, and 
it is possible that a significant number of events are never 
reported (1). Additionally, attempts to quantify the occur-
rence of adverse events as a risk percentage are limited, 
because the absolute number of procedures performed by 
any given device is not tracked by the FDA and is unavailable 
in the MAUDE database (13). Accordingly, the FDA website 
states that “MAUDE data are not intended to be used either 
to evaluate rates of adverse events or to compare adverse 
event occurrence rates across devices” (14).

Meng et al. published 2 reviews using the MAUDE database 
on failures of hem-o-lok clips and endoscopic staplers (15). 
These series focused primarily on urological procedures. 
There were 9 reports of hilar bleeding with application of 
hem-o-lok clips during minimally invasive nephrectomy. 
In 1 case, hilar bleeding was controlled by the placement 
of titanium clips on the arterial stump proximal to the 
2 hem-o-lok clips. In the other 8 cases, immediate open 
conversion (n = 1), delayed open surgical exploration (n = 
5), and death (n = 2) occurred. No clear cause of bleeding 
was identified, and multiple clips were applied intraop-
eratively with apparent vascular control. True catastrophic 
events have been reported with the hem-o-lok clip, even 
with 2 clips placed on the patient side. One autopsy report 
questioned whether the artery proximal to the clips had 
ruptured. The authors concluded that all forms of vascu-
lar control are liable to fail and may result in bleeding, 
morbidity, and death. A significantly larger number of 
problems have been documented in the MAUDE database 
with the linear stapler in comparison with hem-o-lok clips, 
which are likely to be related to the popularity and greater 
use of linear staplers. However, the delayed presentation 
of hem-o-lok clip failure is particularly worrisome dur-
ing nephrectomy and does not appear to be predictable. 
In contrast, all bleeding that is associated with the failure 
of staplers was noted during the application, firing, or re-
moval of the device, and bleeding occurred immediately, 
providing an opportunity to correct the situation imme-
diately (1, 15).

In April 2006, the manufacturer of hem-o-lok clips, Tele-
flex Medical, released a contraindication for its use in li-
gating the renal artery during laparoscopic nephrectomy 
in living donor patients after receiving 15 medical device 
reports of 12 injuries and 3 deaths, all of which occurred 
between November 2001 and March 2005 (16). All reports 
were associated with the use of hem-o-lok clips for liga-
tion of the renal artery during laparoscopic living-donor 
nephrectomies. Since the contraindication was issued in 

2006, there have been 3 additional kidney donor deaths, 
all associated with the contraindicated use (17).

Although there are several articles that appear to en-
dorse the continued use of hem-o-lok clips for ligating 
the renal artery during laparoscopic living-donor ne-
phrectomies (1-3, 5, 6), the FDA has stressed that the clips 
are contraindicated for this use due to the risk of life-
threatening bleeding. In January 2011, the American So-
ciety of Transplant Surgeons (ASTS) issued separate safety 
notifications reinforcing this contraindication (17).

There are several important principles in the applica-
tion of hem-o-lok clips (Sidebar). Three previous reports 

1. Complete circumferential dissection of the structure (Figure 3A)

2. Use the appropriate size of clip (Figure 5)

3. Visualization of the curved tip of the clip around and beyond the 
structure (Figure 3B)

4. Feeling of the tactile snap when the clip latched

5. Maintenance of a visual stump below the most proximal clip 
(Figures 4 and 5)

6. No cross-clipping

7. Placement of clip at 90 degree to the structure (Figures 2, 3, and 4) 

8. Not squeezing handles of clip applier too hard (compared with 
the application of metal clips)

9. Careful removal of the applier after application of clip (the tips 
of applier are sharp and can cause a laceration of nearby vessels)

10. Inspection the ligation site after application to ensure security 
and proper closure

11. Partial division of vessels initially to confirm hemostasis before 
complete transection

12. Minimum of two clips placed on the patient side of the large 
vessel (i.e., splenic hilar vessels) (Figure 4 and 5)

Sidebar. Important Principles of Hem-O-Lok Clip Applicationa

a Modified table from Ponsky et al. (3)

Figure 5. Laparoscopic Splenectomy

Minimum of two clips is placed on the patient side of the large vessels such 
as splenic vein. Note that the size of third clip from below is not appropriate. 
The transected splenic artery is also visualized in the left lower corner.
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showed that with consideration of these principles, the 
failure rates of hem-o-lok clips are near zero (1-5). The 
manufacturer recommends that more than 1 clip be used 
to ligate the renal artery in procedures other than laparo-
scopic donor nephrectomies (which has been considered 
a contraindication). Application of more than 1 clip to all 
other tissues should be left to the surgeon’s judgment (16).

We have good experience with applying 2 clips for the 
ligation of large vessels, such as splenic hilar vessels, and 
1 clip for small vessels, such as cystic and appendicular 
arteries. Based on our experience, 2 clip is sufficient for 
ligating the cystic duct and the base of the appendix. The 
use of clips that have the appropriate size is important 
for proper ligation. A clip that is too large may not remain 
on the tissue due to the relatively larger gap between the 
jaws of the locked clip (Figure 1B). This is more important 
in ligating veins due to the risk of clip slippage from a 
thin vein. Conversely, too much tissue within a clip places 
greater pressure on the jaws and may increase the likeli-
hood of failure of the locking system (1).

There is an interesting case of postcholecystectomy 
hem-o-lok clip migration into the CBD in the MAUDE 
database. Migration of the clip into the CBD and the re-
sulting stone formation is a rare but well-recognized 
complication of cholecystectomy. Recently, Chong et al. 
published a review of 69 publications reporting 80 such 
cases. Metal clips were used in all cases except for 2, for 
which absorbable clips were used. The median time from 
cholecystectomy to clinical presentation of the migrated 
clip was 26 months (range, 11 days to 20 years). Most of 
the patients presented with typical symptoms of CBD 
stone, and endoscopic removal (ERCP) was successful in 
most cases (18). There is no reported case of hem-o-lok 
clip migration after cholecystectomy in the medical lit-
erature. However, there are several reports of migration 
of the hem-o-lok clip during radical prostatectomy into 
the rectum (19) and urinary bladder, with subsequent 
bladder stone formation (20-23).

We present this study to educate the surgeons about 
the proper use of hem-o-lok clips during minimally in-
vasive general surgery. Properly applied hem-o-lok clips 
during basic laparoscopic procedures are a safe option 
for ligation of the structures. Surgeons must be educated 
regarding its proper application. Operating surgeons 
should also be familiar with other methods of ligation, 
such as energy sources, staplers, and knot tying, to be ap-
plied in the event of failure of hem-o-lok clips.
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