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Abstract
Background: Ox muzzle drainage is temporary a type of drainage system surrounding the anterior internal
and lateral incision of knee arthroscopy. In order to make the operation visual �eld clear, reduce the
operation time, reduce the knee pain

Methods: A total of 104 patients with meniscal associated injury who underwent knee arthroscopic
meniscus between May 2014 and June 2017 were retrospectively analyzed. Temporary use during
surgery Ox muzzle drainage was applied in 51 patients, while the other 53 patients were served as
conventional group. The volume of irrigation �uid drained from the knee articular cavity, duration of
operation, operative view clarity and occurrence of anterior knee pain.Visual clarity was evaluated with a
numerical rating scale.

Results: The irrigation �uid volume was signi�cantly greater, while duration of operation was markedly
shorter in the ox muzzle drainage group than the control (3200–6200ml 1700-4500ml 14-49min 22-
63min t=11.494 t=9.846 P<0.01). The operative view clarity in the ox muzzle drainage group was
obviously better than the control (87.42% 66.09% t=5.474 P<0.05). The incidence of anterior knee pain
was lower than that of the control group(c2=11.105 P<0.01).

Conclusions: Ox muzzle drainage temporary is feasible for intra-operative irrigation and stretching of the
fat pad in knee arthroscopy, It is conducive to the operation of surgical instruments, shortening the
operation time, reducing the injury of the subpatellar fat pad and the occurrence of anterior knee pain.

Introduction
Suspension gravity irrigation was used in knee arthroscopic surgery Drainage of the irrigation solution is
usually inadequate due to shielding by the capsula articularis and related soft tissue. Moreover, the
operation equipment is di�cult to �t in the joint cavity, and bulging of the fat pad into the knee joint
cavity makes imaging unclear, resulting in extended operative times and di�culty in repairing lesions,
which is especially troubling for inexperienced surgeons. Intra-articular bleeding has been proposed as
the main cause of effusion after knee arthroscopy[1, 2].However, the application of tourniquet in lower
limbs will lead to postoperative knee joint cavitation around the incision and postoperative venous
thrombosis[3]. Therefore, tourniquet is rarely used in knee arthroscopic surgery at present. Do not apply a
tourniquet During arthroscopy, the synovium and fat pad may need to be partially removed to visualize
the anterior part of the menisci.[4, 5] However, the bleeding caused by excision of part of the synovium and
fat pad results in knee joint effusion, anterior knee pain and affected surgical �eld of vision[4]. Therefore,
su�cient out�ow of lavage �uid in the knee joint cavity can make the �eld of vision clear without stasis
in the joint cavity.Drainage is widely used in orthopedic interventions and will, theoretically, remove the
initial hemarthrosisSome studies have reported that drains prevent effusions and painful irritation of the
knee by reducing synovial irritation, It promotes �uid �ow out of the joint[5, 6].
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Ox muzzle drainage was �rst applied in drainage of the focus of infection in osteomyelitis, and a good
curative effect was obtained.[7, 8] Can temporary use of this device in knee arthroscopic surgery promote
the rapid elimination of lavage �uid, reduce �uid stasis in the joint cavity, and improve vision?Ox muzzle
drainage is temporary a type of drainage system surrounding the anterior internal and lateral incision of
knee arthroscopy.In this study, the author investigated the application of a suspended gravity irrigation
method to the temporary application of a bovine muzzle like drainage tube in the arthroscopic knee
surgery for observation and analysis, and then removed the drainage device after the operation.

Materials And Methods

Patient information
A total of 104 patients with a third-degree meniscus combined injury who underwent knee arthroscopic
meniscus partial resection between May 2014 and June 2017 were retrospectively analyzed.Follow-up
was conducted for 24 to 36 months, with an average of 30.6 months,The bovine muzzle drainage tube
was temporarily applied to the patients with knee meniscus injury to reduce the error caused by different
diseases. Subjects with contraindications for knee arthroscopy were excluded. The test group consisted
of 51 patients in whom ox muzzle drainage was applied, and the control group consisted of 53 patients
who underwent knee arthroscopy without ox muzzle drainage as routine drainage group. This study was
approved by the ethics committee of the Fourth A�liated Hospital of Harbin Medical University, and all
enrolled patients provided written informed consent.

Inclusion criteria

Knee joint meniscus tear arthroscopic surgery;  the knee joint meniscus tear conservative treatment is
invalid;  postoperative follow-up.

Exclusion criteria

Patients with severe hypertension, diabetes, cardiovascular disease, or severe impairment of liver and
kidney function; Patients with knee joint disease, injury or surgical history unrelated to knee meniscus
tear; allergic or contraindicated to relevant drugs; Mentally disabled.

Operative method
All patients were anesthetized with subarachnoid space block anesthesia,

For the patients in the ox muzzle drainage group, the infusion apparatus tube was cut to 20 cm in length.
The knee joint was �exed at 90°, and a conventional lateral longitudinal incision of 1 cm in length was
made. The large drainage tube was put into the knee articular cavity through the inner incision and
inclined by about 45°, and the holding forceps were placed in the cavity from the lateral incision in closed
status. Next, the drainage tube was held by the forceps and moved to the inner incision, causing the head
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of the forceps to extend out of the inner incision. Then the infusion tube was re�exed at 10 cm, held by
the forceps, and pulled from the lateral incision. A plier was used to extend the exterior and interior incisal
opening of the articular capsule and for arthroscopy entry from the exterior side. Finally, the inner infusion
tube was �t into the re�ection end and placed under tension for the arthroscopic operation (Figs. 1A-D).
For the patients in the control group, routine arthroscopy was performed. The volume of irrigation �uid
drained from the knee articular cavity, the duration of operation, operative view clarity (categorized as
clear or blurry), and complications were compared between the two groups. All the operations were
performed by one surgeon using the same arthroscopy system (STORZ, Germany) and gravity perfusion
system without tourniquet.Surgical clarity of vision was measured during arthroscopic knee surgery.The
physician assessed the �eld sharpness score using the digital rating scale (NRS 0 to 10,10 for optimal
visual sharpness).The relation of 4 is de�ned as "vague" when 4 &lt;NRS & lt;7 is "general", when NRS
&gt;7 is "good".The cut-off value of the score is set at &gt;7, because this is de�ned as a good
intraoperative visibility[9]

Statistical analysis
SAS9.3 software was used for data analysis. Measurement data are shown as mean ± standard
deviation, and signi�cant differences were identi�ed by t test or rank sum test. Enumerated data were
compared by chi-square test. P < 0.05 was considered indicative of statistical signi�cance.

Results
Overall, 51 patients underwent knee arthroscopy with ox muzzle drainage, including 35 men and 16
women with a mean age of 37.58 ± 10.67 years (range, 22–60 years). Among these cases, 17 involved
left knees and 33 involved right knees, and 1 suffered required double knee arthroscopy. Another 53
patients who underwent knee arthroscopy without ox muzzle drainage were selected as controls,
including 36 men and 17 women with an average age of 35.94 ± 9.99 years (range, 19–59 years). The
cases in the control group included operations on 19 left knees and 32 right knees, and two cases of
double knee arthroscopy.

As shown in Table 1, age, gender, and side did not differ signi�cantly between the two groups (P > 0.05).
The mean irrigation volume in the ox muzzle drainage group was ( 4786.27 ± 648.08 ml [range, 3200–
6200 ml]), which was signi�cantly greater than that in the control group (3158.49 ± 786.52 ml [1700–
4500 ml];t = 11.494,P < 0.01). Compared with the control operation, ox muzzle drainage provided an
obviously clearer intra-operative view (Fig. 2). The median operation time in the ox muzzle drainage group
was only 23.66 ± 7.50 min, which was signi�cantly shorter than that in the control group (32.88 ± 
8.22 min,t = 9.846 P < 0.01, Table 2).
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Table 1
General patient information

  Routine operation
group

Ox muzzle drainage
group

t/χ2/Z P

Age (years) 35.949.99 37.5810.67 0.63 0.5303

Gender (male/female) 15/17 15/16 0.0144 0.9044

Side
(right/left/bilateral)

10/20/2 13/17/1 1.3710 0.6287

Table 2
Operative time in the ox muzzle drainage group and control group

  Routine operation
group

Ox muzzle drainage
group

t/χ2/Z P

Irrigation amount (ml) 3158.49 ± 786.52 4786.27 ± 648.08 11.494 0.000

Operation time (min) 32.88 ± 8.22 23.66 ± 7.50 9.846 0.000

Incidence of anterior knee
pain

49.01%(25) 37.73%(20) 11.105 0.001

The proportion of visual clarity expressed as "good visibility" (NRS &gt;7) operation time due to variable
correction.Therefore, visual clarity is between 0% and 100%.Interventions with signi�cant primary effects
with a clear view,This indicated that the bovine muzzle drainage group had a clearer visual �eld than the
control group (t = -5.474, P = 0.009, Table 3). The clarity of the operative view in the ox muzzle drainage
group was obviously better than that in the control (χ2 = 11.76, P = 0.023, Table 3).The incidence of
anterior knee pain in the bovine nasolabial drainage group (37.73%) was lower than that in the control
group (49.01%).(χ2 = 11.105,P = 0.001)

Table 3
Clarity of operative view in the ox muzzle drainage group and control

group

  Cases Clear Blurriness

Routine operation group 32 23 (71.87%) 9 (28.13%)

Ox muzzle drainage group

χ2 = 11.76, P < 0.05

31 29 (93.55%) 2 (6.45%)

Discussion
We aimed to determine whether ox muzzle drainage in knee arthroscopy offers a signi�cant bene�t in
surgical time, irrigation volume, and Postoperative anterior knee pain compared to the normal procedure.
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The results of this study indicate that ox muzzle drainage with double traction does reduce the operative
time and increase the amount of irrigation possible, while not changing the rate of operative
complications Reduces subpatellar fat pad injury and anterior knee pain.This may be due to enhanced
visualization due to the better drainage provided by the bovine muzzle drainage tube to reduce �uid
turbulence and to reduce the incidence of anterior knee pain caused by the removal of the Infrapatellar
Fat Pad (IFP). IFP is a dynamic structure, which is easily disturbed by surgery because of its obvious
displacement during knee movement.Surgical injury of IFP is believed to be the cause of postoperative
anterior knee pain. Repeated surgical instrument stimulation will damage IFP, and �brosis, lymphocyte
in�ltration and vascular proliferation will aggravate the pain [10–11]

Yanmis L [12]andKuo CL[13]think thorough irrigation for joint capsule expansion and a guarantee of clear
vision are necessary for the operation. Irrigation can remove the bleeding and debris, which is helpful for
observing the interior joint cavity more clearly. At present, there are two methods for knee joint cavity
irrigation: suspensory gravity irrigation and perfusion pressure pump irrigation. Suspensory gravity
irrigation is a classic surgical method with advantages of lower equipment costs and simpler technology.
However, the disadvantage is that the perfusion pressure is unstable. Low pressure can cause vision to be
blurred by joint cavity hemorrhage, whereas high pressure can cause turbulence, which is bad for vision
and increases the degree of edema after the operation. The perfusion pressure pump method offers the
advantage of an adjustable pressure, which helps maintain clear vision and reduces the operative time.
[14, 15] It can alleviate the degree of edema after operation by reducing the in�ltration of liquid. Moreover, it
can prevent the phenomenon of water interruption and air entering the joint cavity. However, the related
equipment is associated with certain costs. On the other hand, the pressure difference of less than
50 mmHg compared with the systolic pressure can reduce bleeding and improve the clarity of vision[16,

17], although it also may increase the risk of perfusion �uid extravasation and lead to osteofascial
compartment syndrome[18]. Seig thought that the perfusion pump could shorten the operation time
compared with suspensory irrigation.[19] Contrarily, Tatari proposed that although use of drains can
improve the vision, Suspensory irrigation cannot provide clear vision, because the drainage may be
blocked by the subcutaneous tissue and joint capsule under the lateral edge of the incision.Thus, a drain
tube is needed to discharge the irrigation �uid containing blood and debris, which further extends the
operation time.[20,, 21]

Ox muzzle drainage permits su�cient drainage in multiple conditions such as osteomyelitis[22,

23].Temporary application Ox muzzle drainage was associated with three advantages. First, it holds the
subcutaneous tissue under the edge and prevents aggregation of the knee joint capsule cannot, which
bene�ts clear vision. Secondly, the ox muzzle drainage tube can effectively pull open the fat pad to
improve the surgical view, instead of cleaning the fat pad, thus shortening the operation time. Thirdly, the
surgical instruments can be placed within the joint cavity to place the tube easily, avoiding unnecessary
side injury to structures such as the articular cartilage, meniscus, and cruciate ligament.[24, 25] Lastly, it
may avoid osteofascial compartment syndrome caused by �uid in�ltration to the crural fascia upon
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osmotic pressure.[26, 27] Therefore, ox muzzle drainage is theoretically an ideal choice for knee
arthroscopy.

Every 5 to 10 minutes, we looked at the quality of visibility (NRS) by the overall rating of the physician, to
see if it could provide a better visualization,According to the method used by Tuijthof [28] et al, visual
clarity is measured and the ratio of "good visibility" is expressed (NRS & gt;7).We found that the bovine
muzzle drainage tube improved visual clarity.Turbidity is the most common source of disturbance in knee
arthroscopy and is present during a considerable percentage of the operation time. Our results show that
for routinely performed arthroscopic knee operations, the ox muzzle drainage system resulted in a
signi�cantly reduced presence of turbidity. This �nding can be explained by the continuous �ow that
spanned a wider area due to the traction of the drainage tube, as opposed to the �ow caused by leakage
along the portals. Meanwhile, the larger amount of irrigation used in ox muzzle drainage group further
supports this conclusion. In addition, the shorter operation time in the ox muzzle drainage group also
prompted faster and easier insertion and removal of the surgical instruments.

Our study had some limitations. Our series was not large, because this is a new attempt in knee
arthroscopy. Moreover, our follow-up time was short. Thus, a study with a larger population and longer
follow-up is needed to better evaluate the effectiveness and convenience of ox muzzle drainage in knee
arthroscopy. Furthermore, many experienced surgeons can still create a clear surgical view and shorten
the operation time effectively without ox muzzle drainage. Therefore, in our opinion, ox muzzle drainage
is most helpful for beginner surgeons performing knee arthroscopy.

Conclusion
Our investigation demonstrated that use of ox muzzle drainage in knee arthroscopy resulted in a clearer
surgical view the traditional method not involving ox muzzle drainage. Thus, we believe that ox muzzle
drainage is a feasible method for the drainage of intra-operative irrigation �uid and stretching of the fat
pad in knee arthroscopy, and that this approach can effectively improve the �eld of vision and shorten the
operation time for knee arthroscopy,This method can effectively protect the subpatellar fat pad and
reduce the incidence of anterior knee pain,especially for beginner surgeons.
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Figure 1

Operation process of ox muzzle drainage. (A) Anterior view of the knee joint showing the holding forceps
and drainage tube head. (B) Lateral view of the knee joint showing the holding forceps and drainage tube
head. (C) Anterior view of ox muzzle drainage after completion. (D) Lateral view of ox muzzle drainage
after completion.
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Figure 2

Intra-operative �eld of vision. (A) Ox muzzle drainage group. (B) Control group.


